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Slee Here’s Why BSeB 
rit Seed Guetuereroems! CLIMAX CONTROLS give such 


automatic control into final 
equipment to meet the precise Spseoko nage of tomorrow's 


Process Industries. 





Many different metals 
ore required in the mak- 
no ot ee Only the most advanced engineering and design...the 
Sizable stocks of steel . 5 é BM... Ue 
bors ond tubing ore i . eed, most modern manufacturing equipment and methods 
noite ne ..the most exhaustive test procedures...and years of 
practical experience and “know-how” in the industry 
can combine to produce controls of the quality, pre- 
cision, long life, efficiency and reliability that you get 
in Climax! The excellence of BS&B Climax Controls 
has gained for them a world-wide reputation—for no- 
where in the world will you find a better line of auto- 
matic process controls...or a company which takes more 
care and pride in their manufacture! When next you 
need control equipment for a new installation or for 
replacement purposes, be sure to specify BS&B 
Climax... you’ll be glad you did! 


electric annealing furnaces — 
some of the most modern of their 
kind anywhere in the world. 


LACK, IVALLS & RYSON, ING. 


Climax Controls Division, Dept. 4-V5 
7500 East 12th Street Kansas City 26, Missouri 


For more information circle 1 on inquiry card. 





1. SET UP THE PROBLEMAs a Block Diagram 


2. FEED IT TO THE GEDAProblem Board > 


GEDA 


coe shrink, time-consuming experi- 


mentation is slashed—when the engineer 
has a Goodyear Electronic Differential 
Analyzer at his disposal. 
He needs no specialized mathematics in order 
to use it. 
He simply calls upon GEDA to explore his 
hunches for him—to investigate new 
approaches to systems under study, at a tre- 
mendous saving in time and effort! 
After he has made the block diagram, it is a 
simple matter to set it up on the problem 


board of the Goodyear computer—which has 


GEDA~-T. M. Goodyear Aircraft Corporation, Akron 15, Ohig, 


plenty of room for mounting physical 


components. 


Reading the answers is equally easy. GEDA 
delivers them in voltages and wave forms — 


forms which are already familiar to him. 


WRITE FOR BROCHURE which describes the 
complete line of GEDA equipment — includ- 
ing both linear and nonlinear differential 
analyzers, six-channel console recorder, 
curve follower and impedence bridge. 
Address your request, at no obligation, to: 
Goodyear Aircraft Corporation, 


Dept. 931DR, Akron 15, Ohio. 


Give your hunch a chance —with GEDA built only by 





GOODZYEAR AIRCRAFT 


e 2 
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NEW COMPACT DEVELOPER 
SPEEDS PROCESSING OF 
OSCILLOGRAPH RECORDS 











Now you can develop a 250-foot roll of 
exposed oscillograph paper records in only 








25 minutes. . . virtually eliminate the costly 
delays normally involved in dark-room 
processing 

General Electric’s newly announced rapid 
oscillogram developer provides completely 
dried paper records fast, and ..... the 
unit is portable. This portability means 
additional time-saving convenience to you! 








GENERAL ELECTRIC ANNOUNCES... 


New Automatic Processor for 
Developing Oscillograph Records 


HERE’S HOW THE NEW AUTOMATIC DEVELOPER WORKS! 





EXPOSED PAPER ee ee ae a » 
—_— @ ® mae SURFACE 














DEVELOPING TANK-~ ~ 5 aaa po a e : i ae a 
pS : a See | see a r| STABILIZING 
TANK tte mi sake ererrrreeeeeereeg —— TANKS 


SPOOL —_, 8 



































ADJUSTABLE-SPEED DRIVE motor on take-up spool draws ex- The light-tight, exposed-paper magazine, and rapid oscillo- 
posed linograph paper records through developing stop- gram developer may be operated in daylight. Note that this 
bath, and stabilizing solutions, and across the drying surface. new unit is designed to process linograph paper, NOT FILM. 


USE THE NEW DEVELOPER WITH THESE G-E OSCILLOGRAPHS 


GENERAL-PURPOSE, Type PM-10 oscillograph offers 12- PORTABLE, Type PM-18 oscillograph is available with 2, 3, or 4 
channel versatility. Simultaneous viewing and recording give channels. Easy to operate, the PM-18 is recommended for util 
added convenience. Records up to about 300 feet per minute. ities orindustrials needing a low-cost, high-quality instrument. 


" amratcanea aac sua atiaacaatmeainaaacimna inne 
SECTION B 605-74, GENERAL ELECTRIC CO. 
SCHENECTADY, NEW YORK 
Please send me the following bulletins: 
() Rapid Oscillogram Developer (GEC-1232) 
| Type PM-10 Oscillograph (GEC-449) 
CL) Type PM-18 Oscillograph (GEC-580) 
C) Measuring Equipment Catalog (GEC-1016) 
NAME 
COMPANY 
STREET 
CITY 


FOR FURTHER INFORMATION simply mail cou- 
pon. For helpful facts about a complete line of 
G-E instruments, check the coupon for Bulletin 
GEC-1016, ‘‘“Measuring Equipment Catalog,” or 
contact your nearest G-E Apparatus Sales Office. 
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FALSTROM for- 


Fit 
Quality 1 you 


PANELBOARDS & 
METAL PRODUCTS 


FALSTROM STANDARD 
PRODUCTION METHODS 


Can Save You Money On Every Job! 


Specifying FALSTROM for your metal products 
requirements means you obtain quality produc- 
tion with a maximum of economy. FALSTROM 
production techniques make use of stock tools 
and dies, standardized formed construction 
methods and standard detailed drawings wher- 
ever possible. For complete information on 
FALSTROM facilities, request new Bulletin 142; 
for a recommendation on a specific assembly, 
send blueprints or sketches —no obligation. 
SPECIALIST PRODUCERS 

of Instrument Panels, Control 
Boards, Transmitter Cabinets, 
Consoles and Power Frames, and 


Custom Assemblies. 


QUALITY METAL PRODUCTS 
} of Steel, Aluminum, 
Copper, Brass, 
Stainless Steel 
and other 
alloys 





Telephone: PRescott 7-0013 


FALSTROM 
COMPANY 


92 FALSTROM COURT 
PASSAIC, NEW JERSEY 
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JOURNAL of the 
SOUTHERN CALIFORNIA METER ASSOCIATION 


Flowmeter Engineering 
By L. K. Spink and W. H. Howe 


COVER STORY 


Twenty-foot graphic panel, installed in the new paper 
board mill of the American Box Board Company, Filer 
City, Michigan, provides complete process instrumenta- 
tion for the operation of two Chemipulper continuous di- 
gesters, refining and blow heat recovery systems, and 
screw press washing system. Supplementing the panel- 
mounted contro) instruments and push-button operating 
devices are the conventional recorders and recorder-con- 
trollers which provide chart records of important process 
variables. Graphic panel, using Foxboro “Consotrol” and 
conventional instruments, was engineered by The Foxboro 
Company, Foxboro, Mass. 


Copyright 1954, published monthly, by The Instruments Publishing Com- 
pany, Inc. Office of publication, 1600 North Main Street, Pontiac, Illinois 
Executive and Editorial Office, 845 Ridge Avenue, Pittsburgh 12, Penn- 
sylvania. Entered as second class matter, October 14, 1949, at the post 
office at Pontiac, Illinois, under the act of March 3, 1879 








RESISTANCE THERMOMETER 
AND ACCESSORIES 





The Model 62 RT4F Re- 
sistance Thermometer is a 
sturdy, easy to read instru- 
ment with a six inch hand 
drawn scale. It is suitable 
for use in moving vehicles, 
is excellent for flight test- 
ing or for permanent panel 
installations. Operated by 
an ordinary dry cell and 
calibrated to standard 
“AN” bulb curves, this in- 
strument is ideal for use 
with any of the resistance 
bulbs illustrated below. 
Other ranges available in 


"or “2. 


ACCESSORIES — RESISTANCE BULBS AND SWITCHES 
Lewis Selector Switches have been used for years a 


in automotive test work as well as in per- 

manent installations. Simple, sturdy 

construction plus finest materials E AIR 
combine to give long service. FRE 


2’ SIZE TO 4 POINTS =i 


THREADED “AN” TYPE 


3’ SIZE TO 20 POINTS 





THREADED "AN" TYPE 








ae i 
4” SIZE TO 28 POINTS mame ~~ 


BAYONET TYPE FOR CYLINDER HEAD TEMPERATURE 


Lewis Resistance Bulbs are adaptable for use with the 62RT4F Resistance Thermo- 
meter or with standard aircraft panel indicators. Special purpose bulbs with stem 
variations or for high temperature applications are available. 


We invite inquiries on ycur ‘emperature mecsuring problems. 


THE LEWIS ENGINEERING CO. 


Manufacturers of Complete Temperature Measuring Systems for Aircraft 
NOAM GaAs TU -C: RQ On NON Gi otog Ces 
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There must be ere 
a reason... x4 AUTOMATION 


Since 1937, Lisrascorpe, Inc. of Glendale, California, has - ‘The Instruments Publishing Company 
845 Ridge Avenue 
Pittsburgh 12, Penna. 
Richard Rimbach, Publisher 

Manoel F. Béhar, Editor 


Milton H. Aronson, Technical Editor 
can vary your experience and background and develop lei Atel Bat, Millis 


your career more quickly in the proper direction. Job 
security, good pay and full benefits are important rea- Distaict Orrices AND MANAGERS 
sons too, and, as the chart shows, greatest growth at Altadena, Calif., M. D. Pugh, 2721 N 
Liprascope has been since the war-boom, pointing to a Marengo Ave., Telephone Syca- 
sound industrial future for the Company in the analog- more 7-2894 

digital computer and control instrumentation field. Sa" Poston 14, Mass. James Condon, 133 


been offering careers of satisfaction to engineers. There 
are four major reasons why engineering personnel choose 
Liprascope. Foremost is the opportunity to participate 
in new and ever-changing problems. At Lisrascope you 





Marlborough St., Telephone Com- 
monwealth 6-5961 
Engineers — Physicists — Mathe- : . 
maticians for functional develop- < eo | ee © Chicago 1, Ill. Harold W. Haskett, 
ment and design of mechanical : 2105, 228 N. La Salle St., Tele. 
and/or electrical computers and : Central 6-8963 
for systems evaluation and an- 


Cincinnati 5, Ohio. Harold W. Haskett, 
" 742 Elberon Ave., Telephone 
Electronic Engineers in the follow- ~ / Grandview 4323 


alysis. 


ing: computers, analog or digital, 
St. Louis 1, Mo., James R. Wright 


(Missouri, Southern I]linvis, South- 
ern Indiana), Stephen E. Wright 
(lowa, Nebraska, Kansas), 706 
Chestnut St., Telephone Chestnut 


magnetics, servos, packaging. 


| | decsitel L533 ‘ | 
PERSONNEL INCREASE | | 1-1965. 
+ ‘ H + + 4 Bana ; ; + 
| 99371993 | | New York 17, N. Y. Richard Rimbach, 
7 +——-+ t-—4p~ ' : ; : Jr., 525 Lexington Ave., Rm. 359, 
Telephone Murray Hiil 2-0821 


Philadelphia, Pa. Robert H. Maxwell, 7 
Wilde Ave., Drexel Hill, Pa., Tele- 
phone Clearbrook 9-4342 (Ihila. 

Suburban). 
Pittsburgh 12, Pa. C. Goildcamp, 845 
| | | tidge Ave., Telephone Fairfax 

1-016] 

. — — Dallas, Texas, Edward F. Wright (Ok- 
1937 1938 1938 1948 1a 18 1946 1947 1648 1948 1950 195) 1952 1953 lahoma-Texas-Louisiana) 505 N. 
YE Ervay, Rm. 310. Telephone Pros- 

pect 0189 
London. W.1, England. John C. N. 
Hughes, Crown House, 143-147 Re- 
gent St., Telephone Regent 3891 





MEMBEB SUBSCRIPTION RATES 


For One and Two Yeare 


United States, U. S. Possessions, 
and Canada $4.00, $7.00. 
f 1607 FLOWER STREET ¢ GLENDALE, CALIFORNIA 


Latin America and Australia 
Audit Bu- $5.00, $8.00. 

reau of Cir- All other countries except those 

culation noted below $6.00, $10.00. 
Fora rewarding career with a For the present, subscriptions not acce; ted from Austria, 
7 bulgaria, China, Czechoslovakia, Eastern Zone Germany, 
Company that offers optimum Hungary, India, Voland, Romania, Kussia und Yugoslavia 
stability with job diversifica- DICK HASTINGS Payments from outside the U.S. .\. must be in 
. spe ~" the form of an International Money Order or 

tion, write LIBRASCOPE today: Director of Personnel check on a U, S. Bank. 

1607 Flower Street Position and company connection as well as 


products manufactured must be indicated in all 
Glendale, Calif. subscription orders 


6 
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“Thovmy~Couplr: 


DON’T BURN YOURS=— 


fiddling with tools 
in HOT eens 


Use the H-7 “Easy-Open’ NY 
THERMOCOUPLE HEAD 


>? 
/ > 
( 


PRESS DOWN wig 


The H-7 is an all-pur- 

pose thermocouple head 

that will accommodate any 

size wire whether base metal or 
platinum. It fits all standard protec- 
tion tubes with threaded fittings, 
metal or porcelain. 


Available in 1”, %4” or ¥2” standard pipe thread thermocouple 


openings. %4” conduit lead wire opening. 


Materials and Craftsmanship of highest 
and iy, Prices are 


“For over a Quarter pense ALTON, 








AND bh, COMPANY 


quality 
Lower! 


ILLINOIS 


a 


WHAT YOU SHOULD KNOW. ABOUT 


THE H-7 THERMOCOUPLE HEAD 


@ It is moisture-proof, rust-proof and 
non-corrosive. 


Gas tight and heat resistant. 
Light weight and compact. 


One-piece Thermocouple assembly 
snaps out, snaps in. 


Stainless steel cover—Cast 
aluminum base. 


Asbestos gasket (stays in place). 
Cover chained to base. 

Polarity marks plainly marked. 
Miilions Now in use. 


This Super Head is lower in price 
than ordinary Heads. 


Immediate delivery, any quantity. 


Molded transite connector block. 





World's Largest actuat manu. 
FACTURER OF PYROMETER AND THER- 
MOCOUPLE EXTENSION LEAD WIRES. 


Also Protecting Tubes and Insulators. 
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Announcing Parker 


Simply insert tube, then weld! No wonder the new 
Parker Weld-lok fittings are so easy to use... by anyone 
anywhere. You don’t need special fixtures or equipment to 


Cambridge 39, Mass. 


CALL YOUR NEAREST 
DISTRIBUTOR FOR 
PARKER INDUSTRIAL FITTINGS 


Cedar Rapids, ta. 
Charleston, W. Va. 
Charlotte 1, N. C. 


Akron 8, Ohio 
Baltimore 13, Md. 
Baltimore 6, Md. 
Beaumont, Tex. 
Birmingham, Ala. 
Boston 16, Mass. 


Buftale 7, N. Y. 


B. W. Rogers Co 

850 South High St 

Carey Machinery & Supply Co 
3501 Brehms Lane 

Whitehead Metal Products Co 
4300 E. Monument St 
Standard Brass & Mfg. Co. 
705 Milam St 

Mill & Textile Supply, Inc 
3128 Third Ave. South 

A. E. Borden Co., Inc 

176 Brookline Ave 

Whitehead Metal Products Co. 
2128 Elmwood Ave 


Chicago 74, ti. 
Cincinnati 29, Ohio 
Cleveland 14, Ohio 
Cleveland 14, Ohio 
Columbus 8, Ohio 
Dallas 9, Tex. 


Davenport, ta. 


make a fused joint that will be unaffected by vibration, shock 
or thermal distortion. These new Weld-/ok fittings are now of- 
fered for tubing sizes of '4 through 2 inches outside diameters. 


Whitehead Metal Products Co. 
281 Albany St 

Globe Machinery & Supply Co 
309 8th Ave. S.E 

Persingers, Inc 

514 Elizabeth St 

Industrial Piping Supply Co 
1501 Dowd Rd 

Wallace Tube Co 

1300 Diversey Parkway 
Williams & Co. 

3231 Fredonia Ave. 

B. W. Rogers Co. 

1279 East 12th 

Williams & Co 

3700 Perkins Ave. 

Williams & Co 

851 Williams Ave. 

Metal Goods Corp 

6211 Cedar Springs Rd 


Globe Machinery & Supply Co. 


410 E. Second St. 


7 


Dayton 10, Ohio 
Denver 2, Colo. 

Des Moines 6, ta. 
Detroit 1, Mich. 
Harrison, N. J. 
Houston 3, Tex. 
Heuston 1, Tex. 
Indianapolis, Ind. 
Jacksonville, Fia. 
Kansas City 16, Mo. 


Knoxville 5, Tenn. 


J. N. Fauver Co 

1534 Keystone Ave 

Metal Goods Corp. 

2425 Walnut St 

Globe Machinery & Supply Co 
East First & Court Ave 

J_N. Fauver Co 

49 West Hancock St 
Whitehead Metal Products Co. 
1000 South Fourth Ave 

Metal Goods Corp 

711 Milby St 

Standard Brass & Mfg. Co 
2018 Franklin St 

Aveis Sales & Engineering Co. 
16 W. 22nd St 

Florida Metals, Inc. 

2937 Strickland St. 

Metal Goods Corp 

1300 Burlington Ave 

Leinart Engineering Co 

412 E. 5th Ave. 
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Weld-lok tube fittings 


... machined from high-quality bar stock and 
forgings ... for tubing % through 2 inches O.D. 









































Cutaway view shows details of the simple 
Weld-lok design which makes Weld-/ok fittings 
easy to use. They are steel or stainless steel. 


What other Parker products interest you? 
Triple-lok flare tube fittings? Ferulok flareless 
fittings? Hydraulic control valves? O-rings? 


Simply push the tube in the socket, then weld! That's how easy 
it is to install Parker’s new We/d-/ok fittings for tubing. They're 
designed for applications involving extreme temperatures, 
corrosion conditions, or wherever permanently welded tubing 
joints are needed. 

Weld-lok fittings have a tapered socket that aligns and holds 
the tube while you weld. You don’t need special gripping 
fixtures. During welding, extraneous material can't enter the 
flow passage to form an obstruction. The carefully designed wall 
section of the fitting induces just the right amount of heat pene- 
tration for a correctly proportioned weld. 

When you use Parker Weld-/ok fittings, you get a sturdy, 
permanently tight line . . . unaffected by vibration, shock, or 
thermal distortion. Also, the inside diameter of the fittings 
closely matches the inside diameter of tubing to provide free 
flow passage. 

All commonly used connectors and body shapes are now 
offered for tubing sizes of “4 through 2 inches outside di- 
ameters ... steel or stainless steel. 

Ask your Parker distributor for We/d-lok Catalog No. 4370. 
Then, to order, simply use the complete part number designated 
for each fitting. It indicates size, shape and material. 


TUBE AND HOsgE FittinGs Division 
The Parker Appliance Company 
Section 406, 17325 Euclid Avenue, Cleveland 12, Ohio 


arker 


Hydraulic and fluid 
system components 





Los Angeles, Cal. 


Haskel Engineering & Supply 
1236 S. Central Ave., Glendale 


Angeles 12, Cal. Metropolitan Supply Co. 
— 353 E. 2nd St 


Louisville 3, Ky. 
Memphis, Tenn. 
Aiami, Fla. 
Milwaukee 3, Wis. 
Milwaukee 4, Wis. 


Williams & Co. 

1109 S. Preston St 

J. E. Dilworth Co. 

730 South Third St. 

Florida Metals, Inc. 

4100 N. W. 37th Ct. Hialeah 
Morman Belting & Supply Co. 

522 W. State St 

Wallace Companies of Wisconsin, Inc 
838 South 6th St. 


Minneapolis 15, Minn. Vincent Brass & Copper Co. 


124 Twelfth Ave. South 


New Orleans 12, La. Metal Goods Corp 


Newport News, Va. 


New York, N. Y. 


432 julia St 

Noland Company 

27th St. & Virginia Ave 

Nielsen Hydraulic Equipment, Inc. 
5 Penn Place, Pelham Manor 65 


Mew York 14, N. Y. 


Odessa, Tex. 


Philadelphia, Pa. 


Philadelphia 40, Pa. 


Pittsburgh 33, Pa. 
Portiand 9, Cregon 
Roanoke 10, Va. 


Rockford, tll. 


Salt Lake City 4, Utah Pace-Turpin & Co 


San Francisco 3, Cal. General Machinery & Supply Co, 


Seattie 9, Wash. 


Whitehead Metal Products Co. 
303 W. 10th St. 

Snyder Co., inc 

2664 Kermit Highway 

Louis H. Hein Co 

15 W. Lancaster Ave., Ardmore 
Whitehead Metal Products Co. 
1955 Hunting Park Ave 
Williams & Co 

901 Pennsylvania Ave 

Power Transmission Products 
1107 N.W. 14th Ave 

Noland Company 

1226 Center Ave. N. W. 
Rockford Tool & Transmission Co. 
802 Broadway 


Shreveport, La. Standard Brass & Mfg. Co. 
1557 Texas Ave 

Metal Goods Corp 

5239 Brown Ave 
Whitehead Metal Products Co. 
207 W. Taylor St 

Florida Metals, Inc 

222 N. 12th St 

Williams & Co 

650 E. Woodruff Ave. 
Ardun Sipply Co 

303 S. Frankfort 

Metal Goods Corp 

302 N. Boston 


St. Louis 15, Mo. 
Syracuse 4, N. Y. 
Tampa, Fla. 
Toledo 2, Ohio 
Tulsa, Okla. 
Tulsa 3, Okla. 


Canada Railway & Power 

Engineering Corp., Ltd 

Mercator Corp 

438 Walnut St., Reading, Pa., U.S.A 
Korody Marine Corp 

12822 Simms Ave., Hawtherne, 
California, U.S.A 


726 South Third West Export 


1346 Folsom St 


Palmer Supply Co 
222 Westiake North 


May 1954— Instruments & futomation Page 66] 





for Measuring 





Low Full Scale Differentials 


The necessity for measuring flows, with only a low full scale differential available, 
may result from any of several factors. Type and location of the source of differ- 
ential, or lines oversize for the flow rate, are encountered most frequently. 

nt 4 ‘ : ‘ 

The Hagan Ring Balance Meter is particularly adapted for accurate operation 
at full scale differentials as low as 1’’ WC, with any type of primary element 
venturi tube, weir, flume, orifice plate or flow-nozzle. 

For such services, the Hagan Ring Balance Meter has these advantages: 

There is a complete series of interchangeable sensing elements for full scale 

differentials from 1’’ to 420’ WC at static pressures up to 3000 psig. 

Ring assemblies are always selected to have ample power at all flow rates. 

The differential measuring range of any ring is adjustable over 7 to 1 range. 

Dead weight check of calibration takes only a few minutes. It is not necessary 

to disconnect the meter from the line. 

Automatic compensation for such factors as fluid density, pressure and tempera- 

ture is a standard attachment. 

Pneumatic or electric transmission is available for remote recording or for auto- 

matic control. 


Hagan engineers are prepared to suggest the instruments best suited for new 
construction or modernization and extension of existing facilities. 


Bie HAGAN CORPORATION 


HALL HAGAN BUILDING PITTSBURGH 30, PENNSYLVANIA 


BUROMIN ; . . ' ' ‘ 
CALGON Boiler Combustion Control Systems, Ring Balance Flow and Pres- 


sure Instruments, Metallurgical Furnace Control Systems, Control 
Systems for Automotive and Aeronautical Testing Facilities 
iy ‘ ‘ 4+ e 8 
Page 668 Instruments & Automation Vol, 27 





a valve that never blows its top 


All K & M diaphragm Control Valves have a drawn steel dia- 
phragm casing able to withstand extreme heat, impact, pressure and 
shock .. . and a cast steel open yoke that retains its strength when 
the heat is on. When something goes wrong, the difference between 
safety and danger might very well be this all steel construction. 

Further, consider the everyday advantages of the all steel K & M 
construction: One man can move the smaller size valves without hoists, 
for the K & M steel topworks weighs only half as much as other top- 
works of equal size. The open yoke, provided in cast steel by only 
K & M, assures accessibility and completely eliminates any possible 
accumulation of gas, vapor or condensate. 


Ww 


& 


More linear . . . more accurate . . . more responsive 
The K & M molded neoprene diaphragm provides a large effective 
area which is constant throughout the long stem travel. Thus, K & M 
Diaphragm Motors provide maximum linearity in stem movement 
and virtually the highest power factor available. Operating with 
high capacity, low turbulence K & M valve bodies, these motors mean 
more accurate, more responsive flow regulation. 


BYRX 


For Complete Automatic Control 
Valve Data: Write for your copy 
of the new K & M Valve Engineer- 
ing Data Catalog, Bulletin CV53. 
Also Available ... New Valve Size 
Calculator with Low Flow Data. 


, ‘% a 
: > ¥ 


KIELEY & MUELLER, INC. 


Valve Makers . : ’ 64 Genung Street 
Since 1879 Bei Middletown, New York 
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PYROTRON 
w BAILEY 


Your best buy for Precision 


Temperature Measurements 
In the -300r to 1200; Range 


Check These Exclusive Bailey Advantages 
of Resistance Thermometer Operation 


Resistance thermometer operation over a 
complete range from —300F to 1200F has 
been made possible by Bailey's development 
of a low-cost platinum resistance element. 

yp Resistance thermometer operation requires 
no standard cell, dry battery and cold june- 
tion compensator. Uses 115 volt a-c source. 
Strong signal and high precision of resistance 
element as compared to thermocouple makes 
possible the use of narrow range spans. 

Y The Bailey Pyrotron is calibrated at the fac- 
tory and remains accurate; no periodic re-cal- 


PYROTRON RECORDER 
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ibrations required. Since all elements are 
matched it is not necessary to calibrate each 
recorder to its element. 


V/ Recorder is sensitive to 1/10 of 1% of range 


span, 


Y Ordinary copper lead wires permit remote 
location of recorder with respect to the tem- 
perature sensing element. 


Y For complete information, write for bulletin 
230-C on the Bailey Pyrotron Electronic 
Resistance Thermometer. P-27-1 


TEMPERATURE SENSITIVE 
RESISTANCE ELEMENT 
IN PROTECTING WELL 








Coutrols for 


TEMPERATURE 
PRESSURE 
GAS ANALYSIS 
FLOW LEVEL 
RATIO 





ELECTRONIC TEST INSTRUMENTS 








pea AS Sa eS ak. 


TEST VOLTAGE PROBLEMS 






; 
1/100 cps tol0 mc? 
Hewlett-Packard has 17 different oscillator models. Some are highly special. 
ized, others are all-purpose instruments. Almost certainly, there's a model to i 






meet your exact requirements. All are precision instruments of ws qual. 

ity. All embody the famous RC circuit pioneered by -bp-. Check the table _ 
below for the oscillator that can help you most. Then write us for complete A 
operating and application details. : 







x 
















































Instrument Primary Uses Frequency range Output Price 
——— Ses = Se ee 
hp- 200AB Audio tests 20 cps to 40 ke 1 watt (24 5v $120.00 
hp- 200CD Audio and ultrasonic tests 5 cps to 600 kc [160 mw 20v opencircuit| 150.00 
hp- 200H Carrier current, telephone tests 60 cps to 600 kc 10 mw/lv 350.00 
? -hp- 2001 Interpolation, frequency measurements 6 cps to 6 ke 100 mw /10v 225.00 
-hp- 201B High quality audio tests 20 cps to 20 ke 3w /42.5v 250.00 
-hp- 200CD AUDIO OSCILLATOR -hp- 202A Low frequency measurements 01 cps to | ke 20 mw /10v 450.00 
World standard for electronic or electrical -hp- 202B Low frequency measurements Ya cps to 50 ke 100 mw /10v 350.00 
measurements, now redesigned with w ider -hp- 202D Low frequency measurements 2 cps to 70 ke 100 mw/10v 275.00 
range, lighter weight, smaller size. Use for -hp- 204A Portable, battery operated 2 cps to 20 ke 2.5 mw/5v 175.00 
any lab, field or production problem in sub- 
audio, audio, telephony, carrier, supersonic, -hp- 205A High power audio tests 20 cps to 20 ke 5 wotts 390.00 
telemetering or rf measurement fields. High- -hp- 205AG | High power tests, gain measurements 20 cps to 20 ke 5 watts 425.00 
est stability, low distortion, ¢ onstant output, -hp- 205AH High power supersonic tests 1 ke to 100 ke 5 watts 550.00 
a aa ya “ina pngonees Dyce ony 1 -hp- 206A High quality, high accuracy audio tests | 20 cps to 20 kc 15 dbm 550.00 
rack mounting. _chp- 230A Carrier test oscillator 35 cps to 35 ke 14 dbm /600 ohms 275.00 
-hp- 233A Carrier test oscillator 50 cps to 500 ke 3w 600 ohms 475.00 
-hp- 234A Corrier test oscillator 160 cps to 160 ke 14 dbm /600 ohms 300.00 
-hp- 650A Wide range video tests 10 cps to 10 mc 15 mw/3v 475.00 































-hp- 202A Low Frequency 


-hp- 650A Resistance-Tuned Oscillator 
Function Generator 


Highly stable, wide band (10 cps to 10 mc) 
oscillator particularly useful for —s tele- 
vision amplifiers, receiver alignment, bridge 





Compact, convenient, all-purpose source of 
transient-free voltages between 1/100 cps and 





-hp- 204A Battery-Operated Oscillator 








Precision instrument tor measurements 2 


cps to 20 kc where ac power is not available. 
Compact, light weight, weather-proofed 
extra rugged construction for field duty. 
Frequencies set and read directly on large 
dial. Particularly useful for telephone or 
remote broadcast line checks, strain gauge 
applications, telemetering and geophysical 
measurements. Provides compietely hum- 
free signal. Operates from flashlight and 45- 
volt batteries. Output stable and constant 
throughout range. 





or carrier circuits, wide band systems; deter 
mining tuned circuit response. Operates inde 
pendently of line or tube changes, requires no 
zero setting. Output flat within 1 db through 
out range, monitored with VTVM. 60 db 
attenuator adjusts in 10 db steps 


1 kc. Provides distortion-free signals for vibra- 
tion studies, servo applications, medical and 
geophysical work and other subsonic prob- 
lems. Generates sine, square or triangular 
waves. Output 10 v RMS, balanced or single 
ended, 1% + meat yn, constant within 0.2 db. 


Data subject to change without notice. Prices f.0.b. factory 


HEWLETT-PACKARD COMPANY 


2711C PAGE MILL ROAD + 


PALO ALTO, CALIFORNIA, U.S.A. 


SALES REPRESENTATIVES IN PRINCIPAL CITIES 


Export: Frazar & Hansen, Ltd., New York City, San Francisco, Los Angeles 
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an 
WHAT'S NEW AT BRISTOL. . « ? 





BRISTOL'S METAGRAPHIC’ recorpers 


with CONTINUOUS VALVE-POSITION INDICATION 


* Separate from set-point indication * Gives continuous 
data on control valve position and level of process operation 
* No switching to get reading 


BRaRE 24644 











HUMAN-ENGINEERED SCALE, sci- 
entifically designed for instant 
readability even at a distance, 
reduces reading errors to an abso- 
lute minimum. 


s 


} 





SINGLE-KNOB MANUAL-AUTOMATIC 
TRANSFER. “Bumpless” transfer both ways, 
simply by matching pointer positioners — 
no need to read actual scale values —mini- 
mizes reading errors — speeds operation. 


SET-POINT REGULATOR. High-precision, 
two-stage, no-drift regulator — high capac- 
ity (3 scfm) output for fast manual cox- 
trol in emergencies. 


—_ 


—_— 43 
vay Naga cING .N 
LL pSVAND?E STOR 


c 1008 yo! promt Bu 


is 


1 pevELor) 
L—_— THE DEPENDABLE GUIDEPOST 
OF INDUSTRY 


NEW 











CONTINUOUS SET-POINT INDICATION. Shape and 
color of set-point target make it easy to see at a 
glance when process is on or off the control point. 
Rapid scan deviation indicator. 





CONTROL VARIABLE RECORDED AND INDICATED. High-visibility 
pointer (fluorescent paint) for accurate reading at a distance. 


* Bristol Metagraphic Pneumatic Transmission Instruments meas- 
ure, indicate, record, and control pressure, temperature, vacuum, 
flow, differential pressure and liquid level. Write for bulletin. 
The Bristol Company, 113 Bristol Road, Waterbury 20, Conn. 
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AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS 


For me 
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Trends... 





Late News and Comments 








Titanic struggle for leadership is being waged in auto industry. All 
manufacturers are increasing use of automation equipment to reduce 

unit cost. Companies have no choice—only those who reduce production 
costs can stay in business in today's competitive market. 













Will automation hurt labor? The new Ford plant at Brookpart Village, 
Ohio, uses 3 machines and 10 men to do the work of 29 machines and 
40 men. But the Ford Brookpart plant increased the total number of 
jobs in the Cleveland area by 8000. 























Industrial use of radioactive products is accelerating. List now 
includes sterilization, pasteurization, and enzyme control; insect 
and fungus control; ionization of gases for static elimination and 
static particle precipitation; chemical use in polymerization, 
halogenation, oxidation, and molecular rearrangement; radiography; 
therapeutic radiology; industrial instruments for thickness, den- 
sity. and level; tracer studies; and others. Industrial market 
should be No. 1 on promotion list of nucleonic-instrument companies. 


























Tracer techniques are limited only by imagination of users. Cater- 
pillar Tractor Co. of Peoria studies piston wear by using radio- 
active piston ring, then measurinz radioactivity in crankcase oil. 













Atomic power plants should supply 2 to 10% of our power needs by 
1975, said Henry D. Smyth, USAEC, ina talk on April 23 at University 
of Chicago. This assumes that costs of conventional fuel do not 
change appreciably. However, other nations may use atomic power 
more readily and economically; cost of conventional (steam or hy- 
droelectric) power in Japan is 20 mills/kwh., cost in U. S. is only 

4 to 7 mills/kwh. 











"Trend to highly skilled personnel working with elaborate devices 
is causing services of each employee to be worth more," said Dr. 

R. C. Page ina talk on April 27 at the convention of the Industrial 
Medical Association. This will be reflected by greater emphasis on 
worker health by corporation management. 












Translating machines are new field. Problems in syntax are being 
investigated by electronic engineers and linguists. IBM and George- 
town University recently revealed translation of Russian sentences 
by "Type 701" calculator. 








World's most modern instrument plant is in plan stage by Leeds & 
Northrup; 250,000-square-foot building will cost in excess of $4 
million. Servomechanisms, Inc., states in 1953 Annual Report that 
"1953 net. sales rose to a new high of $13,332,746, an increase of 
about 30% over the previous year." Exact Weight Scale Company re- 
ports that current business is running well ahead of the same 
period last year. 
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TEST 
STANDS, 


~ 6 = 


STAND THE! © 
TEST OF TIME! 


THE 309 FLOWMETER 
CALIBRATING STAND 


More precision flowmeters are cali- 
brated and checked on Cox Calibrat- 
ing Stands of which the Type 309 is 
the latest, than on any other stand 
used by the automotive and aircraft 
industries. A precision-weighing 
mechanism weighs the flow through 
the fiowmeter being tested, assuring 
precise calibration of the instrument. 
Portable Cox Calibrating Stands will 
accommodate single or multiple 
stage flowmeters of any make. 


Ocke CRL Products 





Single and Multiple Stage Flow- 
meters 


Engine Indicators 


Magnetic Thickness Gages 


TYPE 416 UNIVERSAL FUEL NOZZLE TEST STAND 


Used by the aircraft industry to test for optimum 
efficiency of jet fuel nozzles, this highly accurate 
Cox Test Stand is a ‘‘complete modern hydraulics 
laboratory.”’ Pressure, temperature, and flow rate 
can be controlled during testing to simulate the 
actual conditions under which jet fuel nozzles nor- 
mally operate in the engine. 











e@ When automotive and aircraft manufacturers first encountered 
the problem of determining in advance how certain engine acces- 
sories would perform under actual operating conditions, Com- 
mercial Research Laboratories engineers developed special test 
stands which would supply this information. 


To test for optimum efficiency of jet fuel nozzles, for example, 
the nozzle is mounted in a Cox Nozzle Test Stand in which tem- 
perature and pressure are controlied and fuel is passed through 
the nozzle at the rate required. The fuel is automatically weighed 
by an electronic weighing device within the test stand and from 
this information the nozzle rate of flow is computed. 


Cox precision-weighing Calibrating Stands are equally in- 
dispensable to automotive carburetor testing since the flowmeters 
which are used to measure the exact flow rate must themselves be 
calibrated and regularly checked on these portable, highly 
accurate stands. 


Despite the difficult tasks these and other Cox test stands are 
called upon to perform in helping industry to solve complex 
testing problems, they have built up an outstanding record of 
many years of dependable service and performance. 


Write us for descriptive literature ond complete de’ails on these and other 
Cox Test Stands —including Air Flowmeters and Carburetor Flow Stands. 


mcnaatroenceaperte (ommmercial Research | aboratories, Inc. 


Measuring Pressure ond Vibrations 


Vibration Study and Recording 
Equipment 


20 BARTLETT AVENUE . DETROIT 3, MICHIGAN 


Makers of Since 1912 


TRADE MARK 
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PRECISION PRESSURE MEASUREMENT 


of Gauge Pressure, Vacuum or 
Differential Pressure 





Precision Dial Manometer Type FA-145 


Accuracy: 
1 part in 1000 over full scale. 
Sensitivity: 
1 part in 10,000 in all ranges. 
Ranges: 
0 to 120 inches of water (min.) 
0 to 250 inches of mercury (max.) 
Other intermediate ranges available. 
Scale Length: 
45 inches. 
Dial Diameter: 
81%, inches. 

















6 
aa DIFFERENTIAL 
Precision ‘PRESSURE 
Low Pressure Gauge 


Type FA-141 







Accuracy: 
1 part in 300 over full scale. 
Sensitivity: 
1 part in 500 in all ranges. 
Ranges: 
0 to 10 inches of water (min.) 
0 to 400 inches of water (max.) 
Other intermediate ranges 
available. 
Scale Length: 
7 or 16 inches. 
Dial Diameter: 
2°4 or 6 inches. 

















VINEE Nel aeOMRISIAINP INEM For additional data, write for 
INGORPORATED Publication TP-30-A and TP-27-A 
PRECISION INSTRUMENTS AND ELECTRICAL MECHANISMS 
25 MAIN Sot BEeweevVi LEE: N J 
In Canada: Wallace & Tiernan, Ltd., Toronto 
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INSTRUMENTS ON THE MARCH 


New Principles, Applications, Non-commercial Developments 


lonic Pump 
I 


SCHENECTADY, N. Y.—Two General Electric scientists 
have built a simple experimental air pump, with no moving 
parts, which can produce a vacuum as high as one billionth 
of normal atmospheric pressure, similar to that in X-ray 
tubes and TV picture tubes. Consists of a circular stainless 
steel box, about two inches in diameter and an inch thick. 
The box is supported between the poles of a powerful Alnico 
permanent magnet, and is connected by means of a tube to 
the vessel from which gas is to be exhausted. 

Rough exhaustion of air to about one one-hundred-thou- 
sandth of an atmosphere is accomplished with an ordinary 
mechanical pump. Then a valve is opened, to connect the 
ionic pump with the vessel, and the current is turned on. 

Electrical forces ionize the gas atoms, which are pulled 
toward carbon plates on the pump walls, which are nega- 
tively charged. On the way, the ions hit the carbon plates 
and are driven into them, where they are held. Since they 
are removed from the open space, gas pressure is reduced. 
Many cubic centimeters of gas can be absorbed by the cai 
bon. The ionic pump works on practically all gases. 


Vibration Pickup Calibrator 


WASHINGTON, D. C.—An instrument which calibrates 
vibration pickups and accelerometers rapidly and reliably 
has been devised by W. A. Yates and M. Davidson of the 
National Bureau of Standards. At the left of the chassis 


is the transducer probe which is mounted on a massive 
block to reduce ambient vibrations. Switch settings on the 
panel at right provide measurement of four displacement 
ranges with full-scale readings of 0.01, 0.001, 0.0001 inch 
and 10 microinches, and an accuracy of five percent over 
a frequency range of 10 to 20,000 cps. This is an accelera- 
tion range of 2 x 10‘ to 4 x 10° g. 

The instrument is standardized by chopping the detected 
d-c. voltage increment produced by a standard mechanically 
measured displacement change (0.02 inch) into a square 
wave. Fed into the same a-c. peak-to-peak voltmeter on the 
0.01-inch range, the square wave is equivalent to a 90.01- 
inch peak amplitude of vibration. The sensitivity of the 
voltmeter is then adjusted to obtain a full-scale reading. 


Process-control Computer 


Five Du 
The 


stitute of Technology to operate, on paper, a chemical re- 


Pont scientists have 
Massachusetts In- 


WASHINGTON, D. C. 
used the big electronic “brain” at 
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actor in a company plant hundreds of miles away. So well 
did the brain do its work, the scientists said, that they were 
able to establish a set of operating conditions for the reactor 
that resulted in a 25-percent increase in production rate. 

The production problem solved by the scientists and the 
robot was created by a pile-up of coke-like material on the 
walls of the reactor during operation, a development which 
caused the reaction temperature to rise above levels needed 
for efficient equipment performance. In effect, the scientists 
asked the computer to give them the temperatures, pressures, 
and other reaction variables for a whole range of flow-rates. 
In several cases, the computer answered with figures for 
heat and pressure which clearly were those for a reaction 
so violent as to have blown up the reactor, if not the entire 
plant. 

In getting their answers from the computer, the scientists 
converted their equations into simple arithmetic problems, 
translated these into a code and punched the code out on 
a tape which was fed into the computer. 


NBS Studies Mooney Viscometer 


WASHINGTON, D. C.—Recent investigations at the Na- 
tional Bureau of Standards have led to a better understand- 
ing of the utility and limitations of the Mooney viscometer 

an intrument widely used for quality control in synthetic 

rubber production and 
in rubber processing. 

G. E. Decker and F. L. 

Roth have developed 

designs for the viscom- 

eter rotor and dies 
‘ which provide improved 
dimensional stability, 
better heat-transfer 
characteristics, and 
greater uniformity of 
| results. The Mooney 
| viscometer, invented in 

1933 by Melvin Mooney 

of the United States 

Rubber Company, con- 

sists of a disk rotating 

in a shallow cylindrical 
cavity filled with the 
rubber under test. The 
rubber is squeezed into the cavity under considerable pres- 
sure. The surfaces of the disk, or rotor, and of the dies 
which form the cavity are serrated in a grid pattern to 
grip the rubber mechanically. The force required to rotate 
the rotor at a constant rate—ordinarily 2 rpm.—is meas- 
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ANNOUNCING... 


THERMOCOUPLE 
CONVERTER 


wey 
2) De 


f 
SWART Woy 
Y ARTWOUT 


En 


mm, 
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CONTROLLER 

“xhibited for the first tim@”at the recent Chicago Instrument 

Show, the Swartwout Aut Snic Thermocouple Converter is now in 

production. Designed , imarily for use with components of the 

Autronic system, itAS a high impedance all-electronic null-balance 

unit which does p6t draw current from the thermocouple. D-e milli- 

volt signals gf& converted to 0.000-0.500 volt a-c. Range is easily 

and quick converted by changing range cards. There are no pilot 

‘appers or other troublesome parts. Operation is instantaneous, 


INDICATOR 


CONDENSED SPECIFICATION DATA 
SPAN: 2 to 50 millivolts 

ZERO SUPPRESSION: —10 to + 50 millivolts 

SPAN ACCURACY: 12% 

SUPPRESSION ACCURACY: 0.1% 

REPRODUCIBILITY: 4% 

SENSITIVITY: 0.1% 

REFERENCE JUNCTION COMPENSATION: Automatic— Removable card for different 
thermocouple materials 

SPAN AND ZERO ADJUSTMENT: Replaceable range card 
REFERENCE VOLTAGE: Standard cell 

INPUT IMPEDANCE: Null-balance— draws no current 
OUTPUT VOLTAGE: 0.000 — 0.500 volts, 60 cycles a-c 


REC OR DE R CASE: Surface mounting 


Other Swartwout a-c and d-e converters are available for use with 


Mout tie ti ti! 


primary elements such as pH, oxygen, strain gage, electronic flow- 
meter, cascading, ratioing, ete. Literature and informatior. available 


on request to Swartwout representatives or to the plant. Arsu 


Swartwout “leone CONTROL SYSTEM / 


THE SWARTWOUT COMPANY - 18511 EUCLID AVENUE - CLEVELAND 12 - OHIO 


1S or 
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[EPLAB | 
PYRHELIOMETER 


For the Measurement of 
SOLAR RADIATION 


Eppley Pyrheliometers are used for solai 
radiation measurements at ninety-eight 
weather stations in the continental United 
States, Canada, Alaska, Greenland, Ice- 
land, Caribbean Sea, and the Pacific 
Qcean. Sixty-two of these stations are 
under the direction of the United States 


Weather Bureau. 


The Eppley Pyrheliometer was adopted 
as standard equipment by the Weathe: 
Bureau after considerable experimenta- 
tion. It was found to be the best instru- 


ment so far tested by the Bureau. 


Used in conjunction with a suitable re- 
corder, the Eppley Pyrheliometer will 
provide an accurate and reliable record 
of total solar and sky radiation on a 


horizontal surface. 


Bulletin No. 2 on Request 


THE EPPLEY LABORATORY, INC. 


Scientific Instruments 


2 Sheffietd Ave. 
Newport, Rhode Istand U.S.A. 
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ured by deflection of a calibrated spring and is proportional 
to the mean viscosity of the rubber in arbitrary units. The 
viscosity is obtained at an elevated temperature, generally 
212 deg. F., the instrument being heated either by steam 
or electricity. 


Telemetering at 
ow) 
Northeastern Gas 


SPRINGFIELD, MASS.—The Northeastern Gas Trans- 
mission Company, Springfield, recently completed installa- 
tion of a complete telemetering system by which a dispatcher 
at a central instrument panel is kept constantly informed 
of conditions in all parts of the gas distribution lines. 

Northeastern receives its gas from the Tennessee Gas 
Transmission Company at West Lebanon, N. Y. Three 
measurements of gas flow and two of pressure are made at 
this point and transmitted by Bristol Metameter telemeter 
transmitters to Springfield, 85 miles away, over a single 
leased telephone circuit. Remote adjustment of the control 
point on the automatically-controlled valves at West Le- 
banon can be effected from Springfield. 


Instrument School 


HARTFORD, CONN.—The Ward School of Electronics, 
a division of Hillyer College, Hartford 7, Conn. uses an 


extensive manifold and many models of industrial flow 
controllers to teach its students about ratio and flow con- 


trol 


Iron & Steel Instrumentation 


BUFFALO, N. Y¥Y.—John Green, steel-industry manager 
for Industrial Division of Minneapolis-Honeywell Regulator 
Co., reports that in a study of more than 100 regenerative 
soaking pits in 10 different plants, it was found that heating 
time was reduced 30 percent, that heating was more uni- 
form, and that an increase in available heating area of 20 
percent resulted in an increase in capacity of 50 percent 
in controlled pits. Pit life is extended at least 50 percent; 
controlled pits work at 90 percent of efficiency after three 
years’ service, whereas capacity of uncontrolled pits is off 30 
or 35 percent. 


Ultrasonic Inspection Film 


DANBURY, CONN.—‘Ultrasonic Inspection,” a_ ten 
minute sound-color educational film describing the devel- 
opment, theory, operation and application of the Sperry 
Ultrasonic “Reflectoscope” for non-destructive testing of 
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Cc iy oS [ | 
HERMETIC 


SEALING 


connect with cannon! 


PLUGS 


first in connectors 


Hermetically-sealed multi-contact connectors made by Cannon are really rugged! And... they 
are the only connectors that give you true hermetic sealing under such adverse pressure and 
atmospheric changes. Here’s why... 

Cannon pioneered the first successful hermetically-sealed connector more than six years 
ago ...since then has continuously refined and increased the line. All have special steel con- 
tacts. Vitreous insulation... fused to both contacts and shell for a perfect permanent seal. . 
is stronger than steel, withstands temperatures to 600° F, and permits the use of the highest 
conductive steel contacts compatible with any vitreous fusing operation 

Available in a wide variety of insert layouts for control, relay, power, and instrument 
applications in Series GS, (AN type), KH, RKH, U, DAH, BFPH, TBFH, DBH, DCH, KOH, standard, 
miniature and sub-miniature sizes. Also, special mounting flanges and brazing service to help 
you obtain a strong and leakproof overall asserably. 


Please refer to Dept. 180 


CANNON ELECTRIC COMPANY, 3209 Humboldt Street, Los Angeles 31, California 
Factories in Los Angeles; East Haven; Toronto, Canada; London, England. 
Representatives and distributors in all principal cities are at your service 
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6 REASONS 


why boiler operators, 
the world over, continue 
to specify the CAMPBELL 


1—Continuous Blowdown; 
2—No Moving Parts; 
3—No Thermostats; 
4—No Floats; 

5—No Links; 

6—No Generators. 


The CAMPBELL maintains a constant water level when 
the load is steady. 

Compensates quickly for momentary changes in’ water 
level caused hy sudden increase or decrease in steam 
demand. 

Nothing to get out of order or require adjustment. As 
easily installed as cutting a valve in a pipe line 

For complete information ask for Bulletin 8-A 

Other ATLAS Regulating Deviees: Reducing Valves; Damper 
Regulators: Temperature Regulators; Exhaust Control Systems 
Back Pressure Valves; Float Valves; Pressure Regulators; Pump 
Governors: Balanced Valves: Control Valves: Oil Control Cocks 
hte ATLAS has been in the regulating valve business erclusively 
for more than a half century 


[ REGULATING VALVES FOR EVERY SERVIC 


292 South Street Newark 5, New Jersey 
Represented in Principal Cities 





ATLAS VALVE COMPANY 
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metals and other materials, has just been released by 
Sperry Products, Inc., of Danbury, Connecticut. 

Prints of the film are available for showings to interested 
industry, trade and technical groups as well as technical 
and engineering societies, schools and colleges. 


Research Safety 


NEW YORK, N. Y.—As he transfers chemicals to a 
vacuum system for filling Geiger counters, a New York 
University Engineering Research Division aide wears acid- 


resistant “ChemKlos” and an industrial gas mask, both 
developments of Mine Safety Appliances Company, Pitts- 
burgh. Safety dictates use of such special clothing and 
breathing protection in handling the variety of chemicals 
and gases employed in research activities. 


Most Powerful Accelerator 


WASHINGTON, D. C.—The world’s most powerful par- 
ticle accelerator, the University of California Bevatron, 
has gone into successful operation. The machine has ac- 
celerated protons, the nuclei of hydrogen atoms, to an energy 
of 5 billion eiectron volts (Bev), the highest energy ever 
achieved by an accelerator. The $9 million machine was built 
with AEC funds. 

Early research will be devoted to identification of nuclear 
particles generated when protons from the machine smash 
into target atoms. 


Precise Angular Standard 


WASHINGTON, D. C.—A 24-sided polygon of exception- 
al accuracy has been constructed by C. E. Haven and A. G. 
Strang of the National Bureau of Standards to serve as a 
basic standard of angular measurement. Made of precisely 
machined and polished gage blocks accurately positioned 


at measured angular intervals on a circular base plate, the 
NBS polygon permits the comparison of an “unknown” 
angle with consecutive angular intervals until the total of 
such intervals equals an integral number of perfect 360- 
degree angles. The polygon was designed primarily for use 





Now you can have high precision 
dynamic data recording 


limited budget 








Priced competitively with inexpensive pen-type record- 
ing oscillographs but offering far greater frequency 
range and improved accuracy, Consolidated’s new low 
cost 6-channel Type 5-117 Recording Oscillograph 
now takes its place in the CEC precision instrument 
line. Using CEC’s new, improved series 7-300 galva- 
nometers, the 5-117 now brings to industry accurate 
dynamic measurement which only a precision, photo- 
graphic type recording oscillograph can provide. The 
5-117 Oscillograph produces accurate recordings with 
flat response over the frequency range of 0 to 300 cps. 
Galvanometers are available for use in the 5-117 
which permit strain gage measurements with flat re- 
sponse from 0 to 90 cps without amplification. For tull 
details about this high-precision, low-cost instrument 
write for CEC Bulletin [533A-X1. 


The Consolidated 5-117 Recording Oscillograph fea- 
tures a detachable magazine which accommodates 100 
foot rolls of recording paper 70 millimeters wide. An 
integral footage indicator shows the remaining or un- 
exposed record length. The record is positively driven 
through change gears, and any one of six speeds from 
*%4 inch to 24 inches per second may quickly be se- 
lected. The CEC Type 5-117 Recording Oscillograph 
gives you precision dynamic data recording for the 
price of a pen-type recording oscillograph. 


Consolidated’s 5-117 
Recording Oscillograph 








300 North Sierra Madre Villa, Pasadena 15, California 




















“Spot setting’ of six CEC Data input trom. transducers 
Type 7-200 or 7-300 Galvanom- to the oscillograph is through 
eters is made easy by a cali six individual locking-type 
brated ground glass screen electric connectors on a rear 
brought into position by swing- panel. Integral 6-foot power 
ing a pivoted bracket cable is standard equipment 


Active data channels 


Galvanometers employed 


Record material . 


Record magazine . 
Record speeds 


Time indication . 


Record identification . 


Controls 


Viewing screen . 


Connectors 


Power requirement . 
Weight 
Dimensions 


Consolidated Engineering .,...... 


CORPORATION 


6 active and | static reference trace 

CEC Type 7-200 or 7-300 magnetically 
damped types, providing 0 to 300 cps range 
70 mm wide photographic record 

paper or film 

Daylight loading, 100 foot capacity 

6 steps from 4” to 24” per second 

1) inch lines photographed along edge of 
record at 1/10th and 1/100th second intervals 
§ digit number automatically advanced and 
photographed at start of each run 
Recording Switch, Galvanometer Illuminator 
Rheostat, Power On-Off Switch 

Calibrated ground glass screen tor initial 
spot setting and observation of 

valvanometer traces 

Individual locking-type connector for each 
valvanometer input 

115 volt, 60 cycle ac, YO watts maximum 
24 pounds 
Width §'2” 


Height 8! Length 1445” 


INSTRUMENTS FOR SCIENCE AND INDUSTRY 


Sales and Service throuzh €8¢ INSTRUMENTS, INC., 


a subsidiary with offices in: Pasadena, Atlanta, Chicago, Dallas, Detroit, New York, Philadelphia, Washington, D.C 
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Lloctrieal Enclorures 
by KIRK" FLum 


KIRK & BLUM can pro- 
duce any type of metal 
enclosure . . . quickly 
and economically. 
Facilities for fabrication 
of sheet steel, plate, 
light structurals, stain- 
less, aluminum, monel 
and other alloys. 
Whatever your needs, 
send prints to Kirk & 
Blum for prompt quo- 
tation. For literature on 
electrical enclosure 
fabrication facilities 
and experience, write 
to: The Kirk & Blum 
Mfg. Co., 3111 Forrer 
Street, Cincinnati 9, 
Ohio. 


CONTRACT MANUFACTURING 
FACILITIES FOR 


Control Desks 
Instrument Panels 


Boiler, Turbine, 
Generator Panels 


Power Distribution, 
Centro! Panels 


Switch Geer Housings 
Cubicles @ Machine Bases 
Weatherproof Housings 
Breechings @ Air Ducts 
Transformer Enclosures 


Stacks © Casings © Hoppers 


KiRK“Slum 


METAL FABRICATION 
20 
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in the calibration of the 15-, 30-, and 45-degree angle blocks 
of the master sets which industry uses to control the shape 

and hence the interchangeability and proper functioning 

of mechanical parts produced by mass production meth- 
ods. However, the principle of the device is expected to find 
considerable application in the routine angular measure- 
ment work of the optical and mechanical industries. Angles 
in multiples of 15 deg. can be obtained from the polygon 
by sighting an autocollimator on the two faces which de- 
fine the angle and then determining the angular difference 
between the two settings. 


Belt Test 


DENVER, COLO.—-A means of testing safety belts not 
only for their breaking point but for the amount of kinetic 
energy absorbed, has been developed by the Manu- 
facturing Company of Denver, manufacturers of safety 
belts. This test involves the use of a Dillon dynamometer. 


tose 


A hoist suspended from a tripod exerts a pull against a 
safety belt positioned around a drum. The drum in turn 
is bolted in series with the dynamometer, the entire assem- 
bly being anchored to the base of the tripod. The drum 
is used to simulate the pressure caused by a man’s body 
against the safety belt. A tape is fastened at the 
anchor point, and is attached to the top of the tripod by 
a wire. The slow-motion camera at lower left of the pic- 
ture records both the poundage of the dynamometer dial 
as tension is increased, and the extension of the tape as 
pull is exerted and the safety belt stretches. 


steel 


Variable Inductors 


STAMFORD, CONN.—The “Vidigage” ultrasonic thick- 
ness tester of Branson Instruments, Inc., Stamford, Conn., 
uses “Vari-L” variable inductor to control the frequency 
deviation from 5 to 105 percent. A small electric current con- 
trols the inductasce of the high-Q toroidal “Vari-L” induc- 
tor 


ry. * . 

“Hot Tapping” 
TULSA, OKLA.—“Hot tapping” means cutting into a 
pipe while it is in service. The most common reason for mak- 
ing such a cut is to add a branch or meter-tap connection. 
An improved tapping procedure, developed by T. D. William- 





Outboard 


cone valves 


Flow-through 
head, ball 


valves 


Non-metallic 
liquid. end, 
ball valves 


Flow-through 
head, rubber 
crown valves 





POSITIVE DISPLACEMENT...AND NO STUFFING BOX! 


Lapp Pulsafeeder is the combination piston-diaphragm pump 
for controlled-volume pumping of fluids. Reciprocating pis- 
ton action provides positive displacement. But the piston 
pumps only an hydraulic medium, working against a 
diaphragm. A floating, balanced partition, the diaphragm 
isolates chemical being pumped from working pump parts— 
eliminates need for stuffing box or running seal. Pumping 
speed is constant; variable flow results from variation in 
piston-stroke length—controlled by hand-wheel, or, in Auto- 
Pneumatic models, by instrument air pressure responding 
to any instrument-measurable processing variable. 

re inf 2 


VALVE 
CONSTRUCTIONS 


Lapp 
PULSAFEEDER 


PISTON-DIAPHRAGM CONTROLLED-VOLUME CHEMICAL PUMPS 


No one valve design or construction is 
adequate to handle all types of materials 
which must be pumped in controlled 
volume. Experience indicates that flow 
characteristics of fluids are greatly influ- 
enced by viscosity, specific gravity, lubric- 
ity and temperature; solids in suspension 
require a special design, whereas low-vis- 
cosity, non-lubricating liquids present a 
wholly different valving problem. Lapp 
offers the Pulsafeeder in a variety of liquid- 
end designs, materials of construction, and 
valve assemblies—four of which are shown 
here. For your ‘special problem” in pro- 
portioned pumping of liquids, ask us for 
an engineering recommendation on the 
Pulsafeeder assembly specifically suited. 
with typical ap- 
plications, flow charts, description and specipfi- 
cations of models of various capacities and 
constructions. Inquiry Data Sheet included 
from which we can make specific engineering 
recommendation for your processing require- 
ment, Write Lapp Insulator Co., Inc., Process 
Equipment Div., 125 Wilson St., Le Roy, N.Y. 
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PSYCHROMETERS 


Nothing's as changeable as the weather 
unless it’s the response of a reading indi- 
cated by a Moeller Psychrometer. They are 
capable of indicating such changes as they 
occur and are designed for efficient service. 
For over 80 years in rain, sleet, snow and 
hail, Moeller Psychrometers have proven 
accurate and reliable. 


Send for catalogs and literature on 
INDUSTRIAL, LABORATORY 
AND RECORDING THERMOMETERS 
VACUUM GAUGES « HYGROMETERS 
HYDROMETERS « PSYCHROMETERS 
AND MARINE SPECIALTIES 


MOELLER 


INSTRUMENT COMPANY 
132nd ST. and 89th AVE. + RICHMOND HILL 18,N. Y. 


Representatives in Principal Cities 


For re information rcle 22 y 
Vol. 27 
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son, Inc., Tulsa, entails the use of (1) a special plug that 
makes it unnecessary to leave a gate valve attached to the 
branch connection, and (2) a special fitting, fabricated with 
a “Tube-Turn” barrel-shaped tee, which gives the reinforce- 
ment desirable when dealing with high pressures and large 
diameter pipe and taps. “The “Tube-Turn” tees and flanges 
are manufactured by Tube Turns, Louisville, Kentucky, a 
.lvision of the National Cylinder Gas Company, Chicago. 


Grauer Refractometer 


WASHINGTON, D. C.—With this improved refractom- 
| eter, recently developed by Oscar H. Grauer at the Nation- 
al Bureau of Standards, the index of refraction of a piece 
mea:ured with high accuracy in only a few 


| 


or glass Can be 


minutes. The glass sample, cut with a 9C-degree angle, fits 
into a prism assembly (center). Looking into the telescope 
(left) the observer sees a double image of an illuminated 
filament. (Filament, light source, and collimater are at the 
|right.) The separation between the two images varies with 
| che index of refraction of the glass sample, and is accurately 
| measured by means of a filar micrometer that is part of 
| che telescope; the micrometer readings are readily converted 
ito index of refraction 


Flight Simulators 


CHICAGO, ILL.—The first of four electronic flight 
simulators, which will equip United Air Lines to conduct 
he most advanced pilot training program in the domestic 
iir transport industry, has been completed by Curtiss- 


Wright Corporation. The simulators will cost United more 
than $3,000,000. The one just completed electronically dup- 
licates the flight chara:teristics of a Mainliner Convair. 
It will be followed by another Convair and two of the DC-6 
type. 

Electronic servomechanisms translate the operation of 
the various flight controls into instrument reading, such 
as air speed and rate of climb. Illusion of flight is sharp- 
ened by aircraft sounds, electronically synchronized with 
operation of the simulator. These include take-off engine 
roar, propeller tip noise and, on landing, the screech of 
tires. 





FASTER, SAFER, LESS EXPENSIVE FLIGHT TESTING J 


BENDIX-PACIFIC TELEMETERING 
SYSTEMS 


HYDRAULICS 


Typical universal 
airborne package 
is provided with 
Plug-in 
components for 
quick change 
over of testing 
factors. 


TELEMETERING 


The ground station can 
include visual recording 
equipment for in-flight 
study by engineers, Such 
recordings are invaluable 
should the aircraft be lost. 


ELECTRO-MECHANICAL 


Photo courtesy 
Boeing Airplane Co, 


he flexibility and effectiveness of 


Bendix-Pacific Telemetering Systems are 
materially speeding up flight test programs for 


The effectiveness of Bendix-Pacific telemetering 
equipment is being demonstrated in the wide 
range and multiplicity of information transmit- 


ULTRASONICS 


ted simultaneously. Numerous flutter tests, for 
example, can be observed and flight conditions 
varied by radio communication while a single 
flight is in progress. The crew is free to concen- 
trate on flying the airplane 

The system also offers an 

important safety factor by yp 
warning of any dangerous y 


conditions. Dy 


BENDIX-PACIFIC TELEMETERING SYSTEMS Accurately Measure / 
Vibration ¢ Temperature e Pressure e Acceleration ¢ Strain e Motion 


several air frame companies, and cutting costs 
at the same time. 


Standardized Systems are available which pro- 
vide for compact, lightweight airborne equip- 
ment and stable ground recording stations. The 
systems will measure any kind of information 
that can be recorded by older methods —and 
with an accuracy that can be depended upon. 


PACIFIC DIVISION * Bendix Aviation Corporation 


11600 Sherman Way, North Hollywood, California 





Canadian Distributors: 


East Coast Office: Export Division: Bendix International 
Aviation Electric, Ltd., Montreal 9 


475 Sth Ave., N.Y. 17 205 E. 42nd St., N.Y. 17 
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O11 GAIN SUPPLY ITH, 


In addition to standard rheostats, Ohmite offers rheostats with a 
wide variety of special features. All have the distinctive Ohmite 
design features: smoothly gliding metal-graphite brush; all-ceramic 
construction; insulated shaft and mounting; windings permanently 
locked in place by vitreous enamel. 


BUSHINGS FOR SPECIAL 
PANEL THICKNESS 


‘ 


“wa 
ee, 
x e) 


Extra-long bush- 
ings and shafts 
allow imounting 
on panels up to 
2 inches in 
thickness. Seven 
bushing lengths 
are available, 
from 4 to 2% 
inches, 


SCREW DRIVER SLOT SHAFT 


Where infre- 


quent adjust- 


ments are need 
ed, shaft ends 
can be slotted 
for operation 


with a scerew- 


driver. Tamper- 
ing with the 
shaft setting is 
thus minimized, 


TANDEM ASSEMBLIES 


— = 


Ohmite rheo 
stats can be 
mounted two or 
more in tandem, 
for simultane. 
ous operation of 
several circuits. 
Universal joints 
provide smooth, 
positive mechan 
ical action, 


360° WINDING 


Two small mod. 
els available 
with continuous 
circular core and 
endless winding. 
Unlimited rota- 
tion of shaft and 
contact arm. 
Taps supplied at 
any desired an- 
gle on windings. 


SEALED, ENCLOSED CAGES 


TOGGLE SWITCH 


Compact, corro- 
sion - resisting 
metal enclosure, 
permanently 
sealed by a dou- 
ble seam, pro- 
tects the unit 
completely. 
Available with 
rheostat Models 
H and J. 


Toggle switch is 
operated with a 
positive snap by 
the movement 
of the contact 
arm. Opens the 
rheostat circuit 
or switches an 
independent cir- 
cuit. Available 
for all models, 


DEAD LUG OFF POSITION 


Opens the cir- 
cuit at the high 
or low resist- 
ance position as 
the contact 
passes on to the 
lug, which is dis- 
connected from 
the winding. 
Recommended 
for light duty. 


SNAP-ACTION OFF POSITION 


Opens the rheo- 
stat circuit at 
the high or low 
resistance posi- 
tion. The circuit 
is opened as the 
brush snaps into 
an insulated 
notch next to 
the lug, provid- 
ing indexing. 


LESS THAN STANDARD 


Rheostats can be 
supplied with 
winding space 
and angle of ro- 
tation less than 
standard. Rheo- 
stats can also be 
supplied with 
fixed or adjust- 
able stops. 


OHMITE MANUFACTURING COMPANY 


3615 Howard Street, saokie, Illinois (Suburb of Chicago) 


Se Right with 
@ ral F/VAV IST 


RHEOSTATS * RESISTORS * TAP SWITCHES 





LOOK AT THESE 
“HUMAN- ENGINEERED” 
FEATURES! 


SNAP-ON TYPE CHART PLATE — No tools are 
needed to remove chart plate. Spring, 
finger release permits quick access to the 
space beneath the chart. Plate is easily 
replaced. 


EASY-TO-USE BRISTOL RECORDING GAUGES come in pressure ranges from 0 - 0.2 inch of 
water to 0 - 10,000 psi. Vacuum gauges are available in various ranges from 0 - 30 inches 
of mercury and absolute pressure gauges in ranges as low as 0 - 6 mm mercury absolute. 


UNIVERSAL CONNECTION BLOCK — Mounting 


Why are more Bristol recording 
gauges in use than all others 
put together? 


e That’s easy — accuracy and depend- 
ability are the reasons. 

For accuracy, Bristol’s measuring 
elements are unsurpassed. They are 
the product of 65 years of research and 
development. Bristol engineers are con- 
stantly engaged in developing pressure 
and vacuum measuring elements of 
higher accuracy, greater sensitiv- 
ity, and increased stability. 


As for dependability, many Bristol 
gauges have been in constant operation 
for more than 40 years — without spe- 
cial attention of any kind! 

You can get the Series 500 gauge in 
models designed for recording, control- 
ling and telemetering. Write today for 
free 32-page Bulletin G621. The Bristol 
Company, 113 Bristol Road, Water- 
bury 20, Conn. 


Many ranges carried in stock for immediate delivery 


BRISTOL 


AUTOMATIC CONTROLLING, 


nquiry card. 


_—- 24 


25 


May 


POINTS THE WAY IN 
HUMAN-ENGINEERED INSTRUMENTATION 


block for instrument connections easily 
changed from bottom to back of case or 
vice versa; measuring system can be 
removed or replaced. 


PEN LIFTER — Simpie, non-obscuring pen 
lifter, mounted independently of the chart 
plate, raises pen from the chart, provides 
complete freedom for working on instru- 
ment with chart plate removed. 


RECORDING AND TELEMETERING INSTRUMENTS 





You can get 
complete FM-AM 


coverage 


100 KC to 216 MC 


The Type 202-B FM-AM Signal Generator and the 
Type 207-A Univerter provide complete FM-AM signal 
coverage from 100 KC continuously through 216 MC 


in two compact portable units. 


The Type 202-B FM-AM Signal Generator was designed 

100 MC to meet the exacting requirements set forth by leading 

PRICE: $975.00 , - engineers throughout the country and has found wide- 
¥.@.8. Goonton, 6. 3. BROADCASTING spread acceptance as the essential laboratory instru- 


so me ment for receiver development and research work. 


FM-AM siiagbageeeniades The Type 207-A Univerter was designed to 
PUBLIC SAFETY 7 


SIGNAL GENERATOR INDUSTRIAL provide additional frequency coverage of 


T 202-B cicieeuiaue commonly used intermediate and radio 
e - ei ; 
yP BROADCASTING frequencies and enables the modulation 

SPECIFICATIONS 


FREQUENCY RANGE: 54—216 MC + 0.5% 
FM MODULATION: O—240 KC continuously variable. 
FM DISTORTION: Less than 2% at 75 KC 
AM MODULATION: 0—50% continuously veriable. AM 
AM DISTORTION: Approximately 5% at 50% AM. BROADCASTING 
INTERNAL MODULATING FREQUENCIES: 50, 100, 400 cycles; 1, 

5, 7.5, 10, 15 KC. 1 MC 


R. F. OUTPUT VOLTAGE: 0.1 to 200,000 microvolts continuously 
variable from source impedance of 26.5 ohms. 


POWER SUPPLY: 105—125 volts, 50/60 cycles (internally regulated) AERONAUTICAL 
MARITIME 


UNIVERTER Type 207-A suo. 
° NAVIGATION 
(When used with 202-B) 
MOBILE 
SPECIFICATIONS 
FREQUENCY RANGE: 100 KC--55 MC. 
FREQUENCY RESPONSE: Fiat within + 1 db. over frequency range. 
FM-AM MODULATION: See 202-8. 
FM DISTORTION: No appreciable distortion at any level. 
AM DISTORTION: No appreciable distortion ot carrier levels below 0.05 volt and modulation 
of 50%. 
a, 


RF OUTPUT VOLTAGE: 0.1 to 100,000 microvolts continuously variable from source imp € 
of 26.5 ohms; also approximately 1.5 volts from 330 ohms into open circuit. 


POWER SUPPLY: 90—130 volts, 60 cycles (internally regulated). 


ome and attenuation calibration features 


AMATEUR of the 202-B to be utilized at these 








lower frequencies. 





© 








Write for CATALOG "J" 


oe er CS) 
.0.B. onton, N. J. ‘Oo: Ma 
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THE VALVE THAT 


CONQUERS 


FLASH IN tr 
a 


a Gueeeenes |. 
/ t 
Tecra ue 


Bett er Control, “with Lower 
Initia ‘ae aintenance Costs 


hse Annin valves for better control of steam and 
‘condensates to 2500 PSI and 900° F without use 

/ of hard-to-maintain special assemblies. Flanged 

/ seat ring eliminates seal welding. Body construc- 
tion eliminates liners and reduces down stream 
piping erosion. Available with manual, cylinder 
or Domotor automatic operators. Single seat pro- 
vides bubble-tight shut-off. For better control, 
longer life, and lower maintenance use ANNIN 
CONTROL VALVES. 


THE ANNIN COMPANY 


6570 E. Telegraph Road, Los Angeles 22, California 


Coates, 


VALVES 





WRITE TODAY FOR ILLUSTRATED CATALOG 1500 B 


You'll profit by learning more about the superior features 
and better performance of Annin Control Valves. 
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Available sizes 


1 watt 1 to 1000 ohms 


Resistors Prove it! 5, tag, 


ie’ dia. x 144” long 


Standard Tolerance 10% 


Wherever you need fixed resistors in television and other electronic circuits, 
vou can get an ideal combination of quality and economy in Mallory Ceramic 
Resistors. They're low in cost—and their axial lead construction cuts pro- 
duction expense by eliminating mounting brackets, permitting point-to- 


point wiring and saving under-chassis space. 
‘These features assure top quality performance: 


@ Accurate resistance up to rated wattage through the use of exclusive 
Mallory Yard-Ohm wire. 


@ Long life: Fiberglas core contains no organic materials: high grade 
non-corrosive inorganic cement, injected under pressure to give high én. erante 
heat dissipation, holds resistance element securely. Resistors are built 25-WATI 
to take 100Q, overloads. RHEOSTAT 


@ Moisture protection: Resistor ends are sealed by special heat and mois- ; 3 ole : 
: A line of wire-wound rheostats, 
ture resistant compound. 
, d with ranges from | to 2500 
@ Rugged construction: tinned leads are securely clinched to prevent | ' . “a 
; , : ohms, is now available. A pat- 
opens, high resistance and pull-outs. Non-porous steatite tubes protect : 
. . ented hinged-spring contact 
against mechanical and thermal shock. : 
arm provides smooth rotation 


For complete facts. write for the new catalog on fixed wire-wound resistors and assures correct, constant 


and carbon and wire-wound controls. pressure against the winding. 
Write for information. 


7 Y . COLIC 
txpect more... Get more from MALLorY 


Parts distributors in all major cities stock Mallory standard components for your convenience 


Serving Industry with These Products: 
Electromechanical— Resistors ¢ Switches ¢ Television Tuners ¢ Vibrators 
Electrochemical—Capacitors ¢ Rectifiers © Mercury Batteries 


Metallurgical — Contacts ¢ Special Metals and Ceramics © Welding Materials 


INDIANAPOLIS 6, INDIANA 
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Graphic indication of process limits 
Flange-to-flange flush mounting 
Fully interchangeable in seconds 
Drum dial, linkless mechanism 


Fixed reading-point improves speed of 
scanning 


Scale-set adjustable high/low operating 
guides and alarms 


Plug-in unit easily removed with finger Fits panel space only 23” x 53” 
jack for check or change yet with 534” long, readable 
scale in keeping with 42% accuracy. 
Unique, new “graphic guides” mark high/low operating range, are 
panera Completely described adjustably mounted on scale drum and carry switch trippers to 
and illustrated in actuate alarms or take emergency action, Rotating drum dial and 
oa Catalog 55-10. Write fixed reading point permit large, easily read figures and open, 
Wy = 8 ; uniform scale. Building block construction of Ratographic indi- 
‘ for it today. cators permits field addition of alarms and guides to the basic 


was te / precision pneumatic indicator. I!lustrated are two indicators 
which form a control selector station accessory for remotely 
mounted controllers. 


_ comfplele foeocedd. wesleurmentilion 
) FISCHER & PORTER CO. 


130 County Line Road, Hatboro, Penn. 








*T.M., F&P Co 


Company owned sales and service branches strategically located throughout the world. 





MH AAMOREDSMULTITUBE 


In 3 Comesion Redisdand Types 


te Ct OE 


we eer aa ¥ 


For Pneumatic and Hydraulic Instrument Controls 


TYPE T 


ate degree of mechanical protection to the tube is required, 


In damp or corrosive locations where a moder 


as in troughs or attached to building surfaces or supporting 
means, the construction shown in top view is recommended 
It employs a tough corrosion-resistant thermoplastic sheath, 
resistant to water, acids, alkalies, oils, most chemicals, and is 
flame-retardant 

TYPE TA 
sired during or after installation, such as direct burial in 


Where maximum mechanical protection is de 


concrete and pulling into conduit, an interlocked galvanized 
steel armor over the thermoplastic sheath, as shown in 
middle construction above, is recommended 

TYPE AT—For maximum pvotection against corrosion 


and mechanical injury to the tubing, the thermoplastic 


SEND FOR BULLETIN GIVING 
COMPLETE INFORMATION 
AND ENGINEERING DATA. 
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sheath is applied over the flexible steel armor as shown in 


the bottom construction illustrated above 


These forms also provide the other advantages possessed 
by CRESCENT ARMORED MULTITUBE which include 
permanence, lower over-all cost and ease of installation 

CRESCENT ARMORED MULTITUBE consists of long 
length tubes twisted together to permit bending without 
distortion. In each layer one tube is a bright blue color, af- 
fording a fast means of identification from both ends. 

Available in long runs of copper, aluminum or poly 
ethylene tubing in size 44” O.D. This product is licensed 
under U.S. Patent 2,578,280 


CRESCENT INSULATED WIRE & CABLE CO. 


TRENTON, NEW JERSEY 





HIGH SPEED 
Miniature, Electromagnetic 


COUNTER 


ACTUAL SIZE yy x |} PATENT PENDING 


UNIMAX 


Swirch Division of The \ 


460 WEST. 34th STREET, NEW YORK 1, NEW YORK 


For more information circle 39 on inquiry card. 
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25 LB SUBD 


MAXWELL 


MAKERS OF 
VALVES, 


YOUR INDUSTRIAL SUPPLY 
DISTRIBUTOR has complete 
facts about Ashcroft 
Gauges of all types. You 
can depend on his knowl- 
edge and experience to 
help you satisfy every re- 
quirement of the applica- 
tion. He maintains local 
stocks to serve you prompt 
ly and economically. 


‘ASHCROFT’ GAUGES, 


‘AMERICAN’ AND 
‘CONSOLIDATED’ SAFETY AND RELIEF VALVES, AIRCRAFT PRODUCTS. BUILDERS OF ‘‘SHAW-BOX 


EASY TO 
SERVICE... 


DURAGAUGES 


Turn the knob on the back of the Maxisafe and the plate 
comes off, fully exposing the entire mechanism for fast 
and easy inspection, recalibration or adjustment. This 
time and money-saving feature is highly favored wher- 
ever Ashcroft Maxisafe Duragauges are in service. 


This Duragauge was named Mawzisafe because it has an 
integrally-cast wall to separate the dial from the move- 
ment and Bourdon Tube assembly — a solid wall of safety 
that protects the viewer if the tube ever ruptures. Cov- 
ering the back of the case is a double spring mounted 
safety release plate — a Teflon-coated plate tightly fitted 
on a rubber gasket and held in place by a knurled knob. 
Less than 0.5 psi pressure created by a ruptured tube 
forces this cover open — vents the discharge safely to 
the rear. 


The Maxisafe is available in 442”, 6” and 8142” dial sizes. 
You can have a choice of standard Ashcroft Duragauge 
pressure ranges, case designs (except Types 1179 and 
1279), and mountings. Get the utmost in sustained accur- 
acy, durability, protection and convenient 
Specify Ashcroft Maxisafe Duragauges. 


servicing. 


A product of MANNING, MAXWELL & MOORE, INC. stratford, CONNECTICUT 


‘AMERICAN-MICROSEN’ INDUSTRIAL INSTRUMENTS, ‘HANCOCK’ 


AND ‘LOAD LIFTER’ CRANES, ‘BUDGIT’ AND ‘LOAD LIFTER’ HOISTS AND OTHER LIFTING SPECIALTIES 


Instruments & Automation 


For mor 
Vol. 27 


le 32 on quiry card 





a new 
electronic flow meter! 


continuous integration 
—no creep at zero 








unaffected by normal 
voltage, frequency and 
temperature changes 





electronic operation 
provides high speed 
and greater accuracy 


3 to 1 range calibration 
at recorder 


HAYS Electronic Flow Meter derma Contaton Cate 


Veriflow Meters and Verit 

Since the circuit is of the electronic null-balance type, it is unaffected >a ces eto oy OOP 
by normal voltage and frequency variations. Also, neither temperature Gutenititene fined 
variations nor reasonable length of transmission lines affect the cali- et ng 
bration of the instrument. Miniature Remote Indicators 

The pen-drive motor is built for reversing duty. Normal variations 
in voltage and frequency have no noticeable effect on its operation. 

The integrator is continuous in operation and simple in mechanical 
construction. A micrometer zero adjustment for calibration is easily 
accessible. 

Indicators can be calibrated to read directly in rate-of-flow or other 
factors as desired. ¢c ORATION 

Write today for full information on the Hays Electronic Flow Meter 
Bulletin 52-1074-222, MICHIGAN CITY 8.INDIANA 

e 33 
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INSTALLATION COSTS 


36 to 71% 


with 
IMPERIAL 
Fi Durrg® 
TUBE FITTINGS 


Aww can assemble the Imperial Hi-Duty Fitting in 
record time. Actually there is a 36% saving in installation 
time as compared to regular compression fittings . . . a 71% 
saving as compared to flare fittings. See table below. 


Why Does the IMPERIAL Hi-Duty Fitting cut installation 


costs? Fitting is furnished with one-piece nut and sleeve, 
and sleeve shears off and becomes attached to tube in 
assembly. To make a joint you simply push tube into fitting 
and tighten nut. No need to disassemble to get sleeve in 
proper alignment — or inspect to be sure it’s there. No 
chance of sleeve being in backward — or of dropping a loose 
sleeve. No flaring required. 


MAKES STRONGER JOINTS 


Hi-Duty Fitting is so designed that it provides a Double 
Seal for safety. This, plus its perfect sleeve alignment and 
vibration damping action, assures stronger joints that with- 
stand higher pressures and more vibration. Tests show 
Hi-Duty Fittings will stand over 5 times as much vibration 
as joints made with ordinary compression or flare fittings. 


Furnished in Brass, Aluminum, 
Steel and Stainless Steel 


For Tubing e" to 1“0.D. 
Ask for Bulletin No. 3002 


THE IMPERIAL BRASS MANUFACTURING COMPANY 


IMPERIAL 


All you do is Push 
Tube into Fitting 


Without 
Removing Nut 


Then 


Tighten That’s all 


ey 


Section Through Hi-Duty Fitting After Assembly 


The sleeve on Hi-Duty Fittings shears off 
during assembly and becomes permanently 
attached to tube. Fitting will make repeated 
tight reconnections. 


Average Time Required to Assemble Fittings 


Joints 
per Hour 


Type of 
Fitting 


Average Time 
Each Joint 


HI-DUTY 13.2 sec. 274 


Compression 20.8 sec. 173 


Flare 45 sec. 80 


The ORIGINAL Fitting 
with perfect sleeve alignment. 
Proved by years of use. 


See Your Industrial Supply House 


1204 W. Harrison $t., Chicago 7, Ill. 
In Canada: 334 Lauder Ave., Toronto, Ontario 


Pioneers in Tube Fittings and Tube Working Tools 





Vol, Zi 
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No obsolescence for this controller 
when process requirements change! 


That's right! The Foxboro M 53-M/58 
Recorder-Controller is a “universal” 
instrument, equally adaptable to any 
process measurement — whether flow, 
temperature, pressure, liquid level, or 
other. 

All it takes is connection to the 
proper measurement transmitter hav- 
ing a 3-15 psi pneumatic signal ... and 
making the appropriate controller set- 
tings. Changes such as adding deriva- % TEMPERATURE 
tive to reset or proportional control can x | 
be made on the job without special \ 
tools or realignments. You save need- \ 
less duplication in capital investment 

. . save time and trouble in making Any M/53-M/58 Control Unit on your 
process revamps... and get the unsur- panel can be switched to handle any 
passed performance of M/58 control variable in your process . . . with only 

Z : a few simple adjustments and use of 
on every application! appropriate primary element and 

Whether you favor graphic, console, transmitter. 
or conventional mounting, you can cut 
instrument overhead at every stage, 
step-up efficiency in every operation, 
with the Foxboro M/53-M/58 Recorder- 
Controller. Write for complete informa- 
tion. The Foxboro Company, 465 
Neponset Ave., Foxboro, Mass., U.S.A. 




















OTHER BASIC ECONOMIES 
e Simplified Ordering 


—complex specification sheets are 
eliminated. 


Reduced Stock Inventory 


—only one type recorder-controller 
for all control jobs. 


Reduced Maintenance 


—fewest parts, rugged design, no 
diaphragms, highest quality 


throughout. 
po ‘ “ fe 
: , XB OR O Consotrol 


REG. U.S. PAT. OFF. 


Process 
Control 





race eRe s IN THE UNITED STATES, CANADA AWN OD ENGLAND 
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ELECTRONIC 
TUBES 


Descriptive literature on Model 686 
gladly sent on request. WESTON Elec- 
trical instrument Corporation, 614 
Frelinghuysen Ave., Newark 5, N. J. 
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WESTON 


(686 Type 10A) 


true mutual conductance 


ELECTRONIC 
TUBE ANALYZER 


(over-all Gm accuracy 3% or better) 


Tests tubes under actual circuit operating potentials. 

Tube characteristic operating curves can be plotted for com- 
parison with manufacturer’s specifications. 
Transconductance can be measured directly without need 
for null adjustments or correction factors. 

Voltage Ratio method of measuring transconductance meets 


Completely self-contained with all necessary power sup- 
plies, meters and switching for performing short tests, static 
characteristic measurements and grid to plate transconduct- 
ance measurements. 
A well filtered d-c power source is supplied, making it pos- 
sible to test tubes with d-c potentials which can be accu- 
rately adjusted to correspond to actual circuit voltage oper- 
ating conditions. 
Precision meter shunts and multipliers are wire wound to 
0.5 per cent accuracy. 
Special circuitry makes meter loading effects negligible. 
Regulated grid bias supply keeps this most critical voitage 
constant. Plate and screen supplies do not affect grid bias 
setting. 
Wide range of measurement of transconductance provides 
good readings on all tubes from small subminiature types to 
large power control types. The true transconductance is 
obtained on all triodes and pentodes, including low mu 
control tubes having plate resistance as low as 250 ohms. 
Transconductance ranges are available in the following 
combinations of range and grid signal voltages: 
Grid Signal 1.0 0.5 0.2 0.1 Volts 


Gm x 1 300 600 1500 3000 Micromhos 
Gm « 10 3000 6000 15000 30000 Micromhos 


The Gm x I range is especially useful in the measurement of 
subminiature tubes having low transconductance. 


Reliability, Dependability and Accuracy assured by sound 
engineering, skilled manufacture and high quality compo- 
nents. 
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The dial of this Gotham ‘Miniature’ Mercury Dial Thermometer 1s enly 24” FEATUR ES: 

in diameter, but everything else about it is large-scale. Built for those appli- Thermal System Stainless Stee! 

cations where panel and mounting space are at a premium, it gives you all the Movement _“< Corrosion-resistont Brass 

accuracy, sensitivity and durability you could ask for. Dial Black or white with con- 
The entire thermal system is stainless steel with a bulb only half the size of a trasting figures and 

standard bulb. This small bulb length now enables you to obtain the ruggedness graduations 


and reliability of mercury actuation in places where only non-mercury actuated Case Drawn Steck. 
thermometers could be used before. Ring Brass Friction Fi 
A linear dial—with uniform graduations over a 270° arc—permits precise Mounting radeon, 
temperature readings at a glance. Connection mo eect "a 
If your application requires a remote reading, quality dial thermometer with Renges Al shendusd thereurs 
hairline sensitivity, constant accuracy and dependability mounted in a small Dial Thermometer ranges 
space, the Gotham “Miniature” is your answer. It’s designed to give top per- Accuracy 1% of full scale range 
formance under the most severe operating conditions. over middle half of dial. 
The Gotham line of Mercury Dial Thermometers also includes thermometers 
in 34%", 44%”, 6” and 8'%” sizes to suit every type of industrial service. Write ee 
today for full information. United States Gauge. Division of American Machine 4 cs ec) 
and Metals, Inc.. Sellersville, Pa. 


an ie ise 3 UNITED STATES GAUGE 


PRODUCTS OF UNITED STATES GAUGE. .. Absolute Pressure Gauges °* Aircraft instruments * Air Volume Controls ° Altitude Gauges 

Boiler Gauges * Chemical Gauges * Mercury, Gas, and Vapor Dial Thermometers * Glass Tube and Industrial Thermometers °¢ Flow Meters 

Inspectors’ Test Gauges * Precision Laboratory Test Gauges * Marine, Ship and Air-Brake Gauges * Voltmeters * Ammeters * Welding Gauges 

OTHER DIVISIONS OF AMERICAN MACHINE AND METALS, INC. AT SELLERSVILLE, PA.: GOTHAM INSTRUMENTS, AND AUTOBAR SYSTEMS 
For more information circle 3% on inquiry card 
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This is another Veeder-Root ‘“‘first’”’ ANOTHER NEW VEEDER-ROOT “FIRST” 


... the latest of one of hundreds of New Vary-Tally Multiple-Unit 
Reset Counter gives you quick 


standard and special Veeder-Root finger-tip count of anything count- 
Counters for every mechanical and able. Comes in any combination 
up to 6 banks high, and 12 un‘ts 
wide (minimum of 2 units wide). 
want to count? Write: Write for news sheet and prices. 


electrical application. What do you 





VEEDER-ROOT INCORPORATED . HARTFORD 2, CONNECTICUT 


Chicago 6, lll. + New York 19,N.Y. + Greenville, S. C. 
Montreal 2, Canada + Dundee, Scotland 
Offices and Agents in Principal Cities 


@ The Name that Counts’’ 


e 38 on inauiry ard 
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Here's SK’s NEWEST DESIGN 
for Rate-of-Flow Measurement— 
the SAFEGUARD ROTAMETER 





As an answer to industry’s increasing 
demands for safety and convenience in 
rate-of-flow measurement of liquids 
and gases, SK has designed its 
newest Rotameter—the Safeguard 
Rotameter. 


This Rotameter has specific applica- 
tion for measurement in the higher 
temperatures and pressures of mod- 
ern process technology, or where 
dangerous or valuable liquids and 


gases are being used. 


FOR SAFETY: 

The completely enclosed steel meter 
case has detachable safety glass win- 
dows, protects the metering tube from 
external shock, and also protects the 
operator if accidental tube break- 
age occurs. 





FOR CONVENIENCE: 
Wider front and rear sight glass win- 
dows give maximum visibility. The 


detachable metal reference scale can 


be supplied in either units of flow or 


in millimeters for use with calibra- 


tion charts, as desired. 


Extreme construction rigidity gives 
precise end fitting alignment, elimi- 


nates pipe stresses on the tube. 


Can be adapted for remote record- 
ing and controlling of fluid rate 


of flow. 
Write for full information, including 
sizes and capacities, on this newest 


Rotameter design. 








ard 
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nf Air Compressors 
ive only clean air, free from 
or dust, and without filters 





DISCHARGE |, 
PORT 














DISCHARGE 
PORT 














Se 


No oil filters. 
No dust filters. 


No internal lubrication to 
contaminate air handled. 


No internal wearing parts. 
No valves, pistons, or vanes. 
Non-pulsating pressure. 


Original performance constant 
over a Jong pump life. 


Low maintenance cost. 
SoAUUUUANANUAOUUNGENAUAOUNANEANUALUNGNANOAODEEGOOOAUOUEOGSSOOOUUAANOSOOOUANNOEEAUUUEONEAOUUOONNAOOOUUUANANMS 


You can dispense with oil filters and dust filters when 
you install ®Nash® Clean Air Compressors. You can save 
the cost of maintaining these devices. You can greatly 
reduce instrument maintenance costs. For the Nash em- 
ploys no internal lubrication, therefore no troublesome 
oil is in the delivered air. Moreover, air from a Nash 
is thoroughly washed and cooled as it passes thru the 
pump. Dust in the plant atmosphere, even fly ash, is im- 
mediately removed. 

®Nash® Clean Air Compressors are simple, with only 
one moving element. No valves, gears, pistons, sliding 
vanes, or other enemies of long life and constant perform- 
ance complicate a Nash. No aftercoolers are needed. You 
will find it profitable to investigate these pumps, now. 


NAS ENGINEERING COMPANY 
370 WILSON, SO. NORWALK, CONN. 
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ARMSTRONG CORK CO. BELL AIRCRAFT CORP. NASH KELVINATOR 





GENERAL ELECTRIC CO. 


IaeaEe7"—"_" 


NAVAL RESEARCH LAB. 





TM. 


ABERDEEN PROVING GROUNDS 
WHO'S WHO IN INDUSTRY, 


ATION? 
ENT, EDUC 
GOVERNM 
RESEARCH, 





Catalog No. 187 
lab Laboratory 


: valuable 
list of 
LOS ALAMOS . 1 
PROVING GROUNDS 








| | a RADIO CORPORATION 
Flexlab users: *: Fes 0 conor 
n 
best of Polat ole) , ie 
3 ger design rotate! build your 
cena 


\ ultation 
panel ‘nstallatian --- Cons 





without obligation. 


Os will" "0 
ee ATOMIC ENERGY COMMISSION 


SIKORSKY AIRCRAFT 











=, 

_— 
v 

COMMONWEALTH EDISON CO. LACLEME GAS CO. 


baie ELECTRIC CORP. 





NAVAL AIR 
DEVELOPMENT STATION j 

















DISTRIBUTION SWITCHBOARDS - CONTROL BOARDS - TEST PANELS AND UNITS 


PRECISION TIMERS - CHRONO-TACHOMETERS + PIPELINE NETWORK ANALYZERS 
ST? ane The STANDARD ELECTRIC TIME COMPANY 
Rik) a8 | 


93 Logan Street 


« Springfield 2, Massachusetts 
e 40 ‘ ; neal 
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BULLETIN 8210A 
SOLENOID VALVE 


shown approximate size 


new A Ss v A ® 
2-Way Solenoid Valve 
for controlling the flow 
of Air, Gas, Light Oil, 
Water, Brine, Freon, 
Methyl Chloride, etc. 


Pipe sizes — 
3/,“ and VW" 


Maximum pressure — 
Air — 200 p. Ss. i. 


Featuring: 


@ Compactness — 2%,“ Face to Face. 
34%," Pipe center line to top of Solenoid. 


313/,4"° Overall Height. 


@ Simplicity — Only two operating parts: flexible dia- 
phragm and stainless steel core. 


@ Ruggedness — Designed for millions of maintenance 


free operations. 


@ Forged Brass Body and Bonnet insure freedom from 
porosity. 


@ No Corrosion Problems — All parts in contact with 
fluids are of brass or stainless steel. 


@ Normally Open or Normally Closed Types 
Available. 





@ Low Power Consumption — Only 10 Watts! 


@ No Jamming or Binding — No closely fitted parts 
that can be jammed by solid matter. 


@ Nema |! Standard or Nema VII Explosion-Proof 


Solenoid enclosures. 


@ Over Two Years under Development and Life Test! 





THIS NEW BULLETIN 8210A SOLENOID VALVE IS ONE OF 
THOUSANDS OF TYPES & SIZES IN OUR STANDARD LINE 


WRITE FOR COMPLETE INFORMATION 
We design and manufacture a complete line of Solenoid Valves 
and Electromagnetic Controls including Automatic Transfer 
Switches, Remote Control Switches, Contactors, Relays, and 
Complete Control Panels. 


Aulomatic Switch Co. 


385-T LAKESIDE AVENUE - ORANGE, NEW JERSEY 


e 41 
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POWERSTAT 


Variable Transformers 
TYPE 136 AND 236 


provide new higher ratings . . . smaller size . . . easier installation and 
servicing . .. smoother operation and longer life . .. greater overload 
characteristics. 


ng** WA 20/ \ 40 


atl 
\. inpv i 


cles 


THE SUPERIOR ELECTRIC CO. 
705 Clarke Ave., Bristol, Conn. 
Please send Bulletin P354 


5 of: 


turer Autome 


abiline 


a 
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pany plant in Philadelphia, 
trollers are conveniently mounted 


FOR DODGE STEEL CO’S 
ELECTROMAX' CONTROLLERS 


Over 5 years ago, Dodge Steel Co. put Electromax 
controllers on their core ovens. Since then... 
thanks to the dependable, maintenance-free oper- 
ation of these controllers ... not a core has been 
rejected because of off-temperature baking. The 
result . . . reduced operating costs and increased production. 
Even under 24 hour operation and daily exposure to high ambient 
temperatures, dust, dirt and vibration, oven temperatures are 
always within +5 F. 


With drying ovens under Electro 
max control, danger of either wet or 
burnt cores is practically eliminated. 


Cores, above, come out of the oven During the entire period, Electromax has required no mainte- 
clean and thoroughly dry nance .. . is still assuring the right temperature for each bake. 
Electromax may be the inexpensive, electronic controller you’ve 
been looking for. Applied to either fuel-fired or electric furnaces, 
it controls temperatures up to 1000 F. 
For full details, contact any of our branch offices or write directly 
to 4955 Stenton Ave., Philadelphia 44, Pa. 


LEEOS NORTHRUP 


instruments automatic controls ¢ furnaces 


43 on 
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Editorial... 





THE 1954 IRE NATIONAL 


HIEF POINTS OF INTEREST of a conference usually 

differ greatly from those of an exhibit, even when the 
two are held concurrently, because the papers delivered at 
a conference reflect the activity at the design and develop- 
ment level whereas the exhibited products reflect activity 
at the commercial level. There can be great time lag be- 
tween developments at the former level and their use at 
the latter level, as is exemplified vividly by transistors. 
For several years a major feature of the IRE conference 
has been the many papers delivered on the provocative 
subject of transistors (reflected by exaggerated newspaper 
and trade-journal announcements that the transistor soon 
would replace most if not all of vacuum- and gas-type 
electron tubes). As of 1954, nearly six years after the 
announcement of the invention of transistors, the same 
situation exists—with one difference: a few transistors 
could be seen in operation in commercially available equip- 
ment at the exhibit. The 1954 IRE exhibit revealed that 
the electron tube is in no immediate danger of being sup- 
planted completely by the transistor in any field except 
where the transistor’s unique operating features outweigh 
the superior economy and proved reliability of the electron 
tube. However, the challenger has matured to the point 
where it can at last be considered a serious rival to the 
champ in particular applications. 


Conference Papers 


The 243 papers presented at the technical sessions were 
delivered at 51 sessions, under the basic classifications of 
communications, aeronautical and navigational electronics, 
information theory, engineering management, radio telem- 
etry, medical electronics, nuclear science, electron devices, 
broadeasting, industrial electronics, circuit theory, quality 
control and reliability, audio, information theory, electronic 
computers, instrumentation, ultrasonics, antennas, and 
propagation. 

Intense interest was manifest in all sessions, particularly 
those concerning transistors and computers. Of special sig- 
nificance among the transistor papers were (1) “Wide-band 
Amplification with Surface-barrier Transistors” by J. B. 
Angell of Philco, and (2) “Transistor for High-power Ap- 
plications” by J. S. Saby of GE. 

Computer papers of special significance included (1) 
“Role of the General-purpose Digital Computers in Auto- 
matic Control and Information Systems” by A. Cohen of 
Engineering Research Associates, (2) “Design Features 
of Current Digital Differential Analyzers” by E. Braun 
of Librascope, and (3) “Optimized Data Encoding for 
Digital Computers,” by W. Kautz of Stanford Research 
Institute. The papers on magnetic core materials and mag- 
netic-tape recording of video information aroused great 
interest. The paper “A Germanium Tape Reader” by R. 
Langevin of Transistor Products revealed a new tape 
reader utilizing germanium photoresistors. 

Many papers from all sessions were primarily “instru- 
ment” papers—(1) “Company-owned Frequency Standard” 
by J. Smith of Collins Radio, (2) “Phase Measurement 
in the Video Frequency Range” by Graustein and Hough- 
ton, Technology Instrument Corp., (3) “Use of Charged 
Particles to Measure Skin Thickness and other Surface 
Properties” by F. Hutchinson of Yale University, (4) 
“Guided-missile Range Instrumentation” by M. Friedland, 
Patrick Air Force Base, (5) “Biological Servomechanisms 
and Control Circuitry” by O. Schmitt of U. of Minnesota, 
(6) “Optimization of Servosystems” by Lyman and Cay- 
wood, Carnegie Institute of Technology, (7) “An X-band 
Rapid-sweep Oscillator” by Rickert and Dettinger, Wheeler 


CONVENTION AND SHOW 


Labs., (8) “A Gaussian Noise Generator for Frequencies 
Down to 0.01 Cps.” by D. Winter, Washington University, 
(9) “Non-reactor Electronics at Oak Ridge” by P. Bell 
of ORNL, (10) “Microwave Radiometric Receiver Devel- 
opments” by R. Ringoen, Collins Radio Co., and many 
others. 

In the field of components, mention should be made of 
the following papers: (1) “Resolution in Precision Poten- 
tiometers” by R. Sullivan, Fairchild Camera & Instrument, 
(2) “Core Materials for Magnetic Amplifier Applications” 
by Teasdale & Brownell, Magnetic Metals Co., (3) “Type 
E1T Decade Counter Tube” by I. Rudich, Amperex Elec- 
tronic Corp., (4) “A Developmental Thyratron Capable of 
Current Interruption bv Grid Action” by Johnson, Webster, 
and Olmsted, RCA, (5) “Synthetic Quartz Crystals for 
the Electronic Industry” by Hale and Charbonnet, Brush 
Labs. Co., (6) “Improvements in the Field of Electrolytic 
Capacitors” by D. Altenpohl, Aluminum-Walzwerke Singen, 
and (7) “Magnetic-core Delay Cables,” by D. Stein, Co- 
lumbia Technical Corp. 

Exhibit 

Six hundred and four exhibitors displayed more than 
ten million dollars’ worth of electronic equipment and com- 
ponents. This largest radio show ever held under one roof 
had a mile and a half of exhibits. Needless to say, all types 
of products were exhibited. A feature of the show this 
year was reduced emphasis, percentage-wise as compared 
to previous years, in aircraft electronics (GCA, ILS, radar, 
ete.), recording, audio, and facsimile. This was accompanied 
by increased emphasis on electronic instrumentation and 
components. Lest the impression be given that the subjects 
with reduced emphasis were neglected, be it reported that 
one highlight of the entire show was the new fidelity re- 
vealed (by Ampex and Audio & Video Products) in stereo- 
phonic sound. A new high in realistic reproduction of hi-fi 
sound can be reported; if such technique can be made 
economic for the average hi-fi enthusiast, a tremendous 
new market would develop overnight. This is said literally, 
not figuratively. The orchestra can indeed be brought wher- 
ever the multichannel tape-recorded stereophonic sound 
system can be carried. 

Increased emphasis on instrumentation of all types— 
except nucleonic instruments—was evident. Thus there is 
much to report as “newsworthy” in this show report to 
readers interested in instrumentation. 


Computers 


Analog computers were better represented than were 
digital computers. Analog computers were displayed by 


Boeing, Berkeley, Davies Laboratories, Electronic Asso- 
ciates, Goodyear, and Reeves. The new “Type 635” of 
Electronic Associates was disclosed, as were the new “C-301 
and C-302” desk-top models cf Reeves. Greatly expanded 
use of such computers now awaits only the learning of 
simple simulation techniques by working engineers in plants 
and labs. 

Digital computers were displayed by Consolidated Engi- 
neering, Remington Rand, and Underwood. 

Many new accessories and computer transducers were 
revealed. Giannini disclosed a new analog-to-digital con- 
verter, as did Kearfott, Telecomputing Corp., and Helipot. 
The Helipot “Helipulse” analog-to-digital transducer trans- 
lates shaft rotation into electrical pulses by moving a slider 
over a discontinuous coil winding; the Kearfott “Sadae” 
converter uses rotating drums with conducting and non- 
conducting segments; the Telecomputing “Digitester and 
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Digitohm” are essentially compiete instruments which uti- 
lize a d-c. bridge and chopper amplifier to measure resist- 
ances and voltages (with digitized output at laboratory 
standard accuracy). Telecomputing also revealed a new 
circuit scanner for 50 and 100 circuits; applications include 
monitoring and telemetering. By the way, we’re in favor 
of calling “analog-to-digital converters’ QUANTIZERS, for 
that’s what they are! 


Recording 

Many new recording devices were displayed. Texas In- 
struments revealed a new 2-channei recording milliameter, 
featuring the TI magnetic-FLUID (not friction-type mag- 
netic) clutch. Ampex revealed a new magnetic-tape seismic 
drum recorder that makes possible broad experimentation 
with seismic signals. Consolidated presented the new “Type 
5-119” 50-trace recorder; Brush presented the new “BL- 
256” 6-channel recorder featuring remote control of chart 
speeds from 1 em./hr. to 250 mm./sec.; Heiland made a 
first showing of the “Model 70” subminiature 12-channel 
oscillograph; Sanborn revealed the new “151-100” single- 
channel recorder with electric marker, plus a new recorder 
designed especially for use with analog computers. New 
multi-channel oscillographs were presented also by Century 
Geophysical, Edin Co., and Midwestern Geophysical. 

The world’s largest facsimile recorder was shown in use 
with Alfax electrosensitive paper. 

The Potter “Flying Typewriter” displayed a new mag 
netic-core storage unit for digital readout; 480 tiny storage 
elements give 26 or 64 decisions, thus calling for any letter 
or number. The unit is capable of 48,000 characters per 
minute (digital), or 24,000 characters per minute alpha 
numeric (numbers and letters). The Potter digital mag- 
netic-tape handler was shown with new high speeds of 
60 in./sec. and 5 ms. start/stop times. 

Much interest was shown in the X-Y function plotters 
of Librascope and Moseley. 


Pulse Instrumentation 


The high accuracy and versatility of pulse and digital 
techniques has led to the development of much new pulse 
instrumentation. Berkeley Division of Beckman exhibited 
a new doable-pulse generator (the new “Model 5510” EPUT 
counter and timer, direct-reading to 1 Mc. or 1 usec.), and 
a new preset counter-controller. Berkeley also exhibited 
a new “Model 5570” direct-reading frequency meter for 0-42 
Me. This unit, plus converter, gives direct readout to 515 
Me. Electro-Pulse, Inc. exhibited a complete new line of 
unitized pulse generators, gate generators, and time delays. 
Burroughs Corp. exhibited a line of pulse control equip- 
ment, standard units of which were assembled into a TV 
syne and color bar generator. Much interest was developed 
by the Burroughs beam switching tube—essentially ten 
tubes in one small envelope—-which can switch or modulate 
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an electron beam in ten discrete positions. Digital Instru- 
ment Company exhibited a 2-Mc. frequency counter. General 
Radio exhibited a “Type 1217-A Unit Pulser” featuring 
small size and continuously adjustable pulse durations from 
0.2 to 60,000 usec. Among the 14 new test instruments in- 
troduced by Hewlett-Packard at the show were several new 
frequency and electronic counters: the new “524B” counter 
measures frequencies from 10 eps. to 220 Mc., time intervals 
from 1 microsecond to 100 days. 


Amplifiers 


Southwestern Industrial Electronics revealed the new 
““Model DM-2” d-c. amplifier with frequency response from 
0 to above 100 ke. A traveling-wave tube amplifier with 
30-db. gain, 1-watt output, and operating at 2 to 4 kilo- 
megacycles was revealed by Hewlett-Packard. A new multi- 
channel amplifier system with response from 0 to above 
150 ke., suitable especially for use with oscillograph record- 
ers, was exhibited for the first time by Wm. Miller Instru- 
ments. One of the few commercial uses of transistors on 
display was in the potted transistor “Transamp” audio- 
frequency amplifiers exhibited by Electronic Research As- 
sociates; another transistor application was in the Raytheon 
30-watt servo amplifier which uses transistors and mag- 
netic amplifiers. A new high-temperature (200 deg. C.) 
fast-response magnetic amplifier was exhibited by Freed 
Transformer. 

Weston Electrical Instrument displayed the new “Model 
1475” multi-range “Inductronic” d-c. amplifier for low-level 
measurements. Also new was the Weston “Product Re- 
solver”’—a dynamometer movement plus “Inductronic” 
amplifier and indicator—and an integrating fluxmeter. 


Motors 


New lines of control and instrument motors were ex- 
hibited by Servomechanisms, Borg, and Servo-Tek. Servo- 
mechanisms presented a new line of 400-cycle control 
motors, with or without adjustable damping; Servo-Tek 
presented a new line of p-m. miniature motors and gen- 
erators, also motor controllers. The new Borg motors, syn- 
chronous and induction, were designed especially for re- 
corders, timers, and instruments. 

Other timing devices were exhibited by R. W. Cramer, 
Sessions Clock, and Telechron. 


Power Sources and Supplies 

A new line of tubeless electronic voltage standards were 
revealed by Sorensen—an a-c. instrument for calibrating 
oscilloscopes, and a d-c. voltage standard for replacing 
power supplies and standard cells in recording equipment. 
New miniaturized power packs for transistor applications 
were displayed by Electronic Research Associates. Servo 
Corporation of America revealed a new 5000-volt d-c. sup- 





ply. New “Powerstat” variable transformers, featuring 
high ratings in small space, were featured by Superior 
Electric Co. Freed Transformer revealed a new magnetic 
(tubeless) a-c. voltage regulator. 


Test Instruments 

Beckman’s new Shasta Division revealed a complete new 
line of electronic test instruments—the Shasta “Model 301” 
audio oscillator, “Model 601” high-resistance bridge, “Mod- 
el 202” a-c. VTVM, and “Model 201” electronic voltmeter. 
Beckman also introduced the new “Arga Models 100 and 
101” expanded-scale a-c. VTVM’s. Freed Transformer in- 
troduced a new “Type 1620” megohmeter with variable d-c. 
test potential of 50 to 1000 volts. Hickok Electrical Instru- 
ment made a first-showing of the new “Model 700” labora- 
tory tube tester in which all voltages are variable and 
indicated, making it possible to duplicate tube-manual data. 
Sensitive Research Instrument displayed the interesting 
new “DC Laboratory Standard,” said to be the first with 
accuracy of 0.05 percent in measuring currents from 1 
ma. to 30 amps. and voltages from 100 mv. to 3000 v. A 
“preview” showing was made of the new “Model 6 Resist- 
ance Meter” of Southwestern Industrial Electronics, with 
range from 0 to 10 million megohms; also the SIE “Model 
N” oscillator wtih range from 8 eps. to 3.3 Mc.; this large 
range is covered by a single Wien-bridge-type circuit. 

The “Servoscope” servo analyzer of Servo Corporation 
of America was shown with expanded ranges of 0.2 to 60 
eps., of particular interest to industrial instrument men. 
Another new industrial instrument was the Brush tension 
analyzer for recording tension from 0.1 to 400 g. in any 
filamentary material at high speeds. Still another industrial 
instrument was the new “Temprobe” thermistor-element 
surface pyrometer of Victory Engineering, featuring re- 
sponse time of 5 to 20 sec. The display of thermistor, varis- 
tors, and thermal-conductivity cells of Victory attracted 
much interest. 

A brief listing of other new instruments exhibited at 
the show includes: “Model 901” transconductance analyzer 
and circuit simulator of New London Instrument Co. (this 
tube tester has facilities for externally connecting electronic 
components so that the tube can be tested in the circuit 
in which it is to be used); ultrasonic test equipment of 
Gulton Manufacturing which can check materials both with 
and without flaws by measuring the attenuation in the 
material; low-frequency (0.1 to 4.5 Mc) frequency meter 
of Measurements Corp.; explosion-proof ITV monitor of 
Decade Instrument; “Model D-79” gaussmeter of Dyna- 
Labs for flux fields of 10 to 30,000 gauss; automatic test 
and sorting equipment of Industrial Instruments, Inc.; 
phase meters of Industria! Test Equipment; delay lines 
and magnetometers of Laboratory for Electronics; “Series 
600” oscilloscope of Spencer-Kennedy Labs; Q standards 
of Boonton Radio, with known Q’s to within 3 percent; 
navigational computer of Ford Instrument; “Model S-6-A” 
broad-band “Pulsescope” of Waterman Products; and sev- 
eral new DuMont oscilloscopes—“Types 329, 301-A, and 
323.” Space does not permit detailed description of all these 
new instruments, but all have been (or will be) reported 
in the New Instrument Department of this magazine. 


Relays 

All components, including relays, were well represented 
at the show. Assembly Products featured their new plug-in 
“meter-relays” (d’Arsonval movement plus relay) ; James G. 
Biddle exhibited their new frequency-sensitive relays that 
respond to only a narrow band of frequencies; Thomas A. 
Edison, Inc., introduced a new sensitive (25-microwatt) 


relay “Model 219,” featuring fixed-coil moving-magnet con- 
struction. Other new relays were exhibited by Advance 
Electric & Relay Co., Automatic Electric Sales, A. W. 
Haydon (time-delay relays), G. H. Leland (rotary solenoids 
and relays), Neomatic, Inc., Potter & Brumfield (featuring 
the new “PW” miniature relay), and Stevens-Arnold (who 
also featured their new d-c.-to-a-c. 60-cps choppers). A 
new line of 400-cps. choppers was introduced by Airpax 
Products. 


Precision Potentiometers (Voltage Dividers) 

The precision potentiometer (voltage-dividing resistor) 
is finding vast use as a basic transducer in computers and 
instruments of all types. Fairchild Camera & Instrument 
introduced the new “Type 771 Filmpot” metallic-film-type 
unit featuring infinite resolution. Another new film poten- 
tiometer was revealed by Servomechanisms, Inc.—the “Pot- 
100,” offered in linear and nonlinear film potentiometers. 
Electro-Mec Laboratory revealed their new “Types 20 and 
30” function units. A first showing of the new “900 Series 
Micropots” was made by George W. Borg; these featured 
3-turn, 10-turn, and ganged models. Bourns Laboratories 
exhibited a new dual “Twinpot” linear-motion screw-driver 
operated units with two outputs, and also new, miniature 
pressure-operated VDR pickups for up to 3000 psi. differ- 
ential at 1000 psia. A new “Spiralpot” (a low-cost version 
of the precision multi-turn pot) was introduced by Giannini. 
Helipot Corp. exhibited a new “Series V Helipot” featuring 
continuous rotation and as many as 25 ganged sections. 


Transistors 

As expected, the transistor displays by General Electric, 
Germanium Products, Minneapolis-Honeywell, and Texas 
Instruments were of great interest. The commercially- 
available “2N57” power transistor of M-H is of particular 
interest to industrial users, as are the new junction tetrode 
transistors of Texas Instruments (said to be the first 
available in quantity). TI also revealed experimental power 
transistors, plus new grown-junction germanium transist- 
ors, silicon junction diodes, and phototransistors. 


Other components 

Delay lines were exhibitea by General Electric (distrib- 
uted-constant line featuring constant delay up to 4 Me. 
and providing delays up to 10 usec.), Electronic Computer 
Div. of Underwood (lumped-parameter lines for delays up 
to 1100 usec.), and Helipot. Helipot exhibited the new 
“Helidel” distributed-constant line for delays to 0.2 usec. 

The new modular technique for automatic production of 
circuits was exhibited via the “Reliacube” and “Reliapack” 
units exhibited by Sanders Associates. 

Other new components of specific instrument interest 
include subminiature filters of Burnell & Co., subminiature 
toroids and miniature transistor transformers of Freed 
Transformer, new printed-circuit “Continental” connectors 
of DeJur-Amsco, new printed microwave plumbing of Air- 
borne Instruments Laboratory, new “Telesyn” sine-cosine 
resolvers and miniature mechanical differentials of Ford 
Instrument, and new GE thermistor kits for temperature 
experimentation. The Mallory mercury batteries and “Sil- 
verlytic” capacitors designed especially for transistor cir- 
cuits were also of interest. 

Magnetic Materials 

Indiana Steel Products exhibited the new “Indox 1”—a 
ceramic magnet. Arnold Engineering exhibited the new 
“Vibralloy’—a ferromagnetic alloy with a_ controllable 
temperature coefficient of modulus of elasticity. 





i ap leagues iain: mca 


Don't forget — — 


THE FIRST INTERNATIONAL AUTOMATION EXPOSITION 


November 29 through December 2 


Coast Artillery Armory, New York City, N. Y. 


featuring the new techniques for automatic control and the automatic factory. 
Write for registration card to 845 Ridge Ave., Pittsburgh 12, Pa. 
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The Month’s NEW INSTRUMENTS 


In this department we report each month new devices for measurement, inspection, testing, 
computing, metering and automatic control—in the form of concise technical descriptions. 


FOR FURTHER INFORMATION USE THE POSTAGE-FREE ORDER CARD ON PAGE 821 








PROCESS CONTROL 





Process Recorders and 
Recorder-controllers 

New “HE” line comprises six initial 
offerings: “HE-1” potentiometric re- 
corder, “HE-2” potentiometric record- 
er with electric control, “HE-3” po- 
tentiometric recorder with pneumatic 
control, “HE-11” a-c. bridge recorder, 
“HE-12” a-c. bridge recorder with 
electric control, and “HE-13” a-c. 


e103 


bridge recorder with pneumatic con- 
trol. Instruments are self-balancing; 
embody new measurement circuitry 
and components, among which are: 
(1) In new potentiometer system, 
magnetic standard obviates need of 
standard cells, dry cells and moving 
parts; provides continuous standard- 
ization without periodic interruptions 
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of measurement or control. (2) In 
a-c. bridge instruments, bridge-bal- 
ancing unit supplies power to bridge 
and provides a means for rebalancing 
it. Among other features are plug-in 
components, anti-backlash gearing, in- 
ternal illumination, various electric- 
control forms from on-off to propor- 
tional-position. Available pneumatic 
control forms: (1) proportional band 
from 1 to 500 percent; (2) reset rate 
0.02 to 12 repeats/min.; (3) rate 
times 0.02 to 10 minutes.—Meter & In- 
strument Dep't, General Electric Co., 
40 Federal St., West Lynn 3, Massa. 
f f format e 201 ard 
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Hydrogen Sulphide Recorder 


New “Type SU Hydrogen Sulphide 
Detector” comprises (1) Recorder 
with chart scaled in parts per million; 
(2) Combined sampling and primary- 
measuring unit: (a) detection cham- 
ber, (b) paper feed, (c) stain-period 
timer, (d) motor, (e) sequence relays, 
(f) gas flow controller; (3) Glass 
tube flowmeter to check required gas 
sampling rate. Audible and visual 
alarms can be added if requested. 
Recorder scale factor can be adjusted 
between 0.05 ppm. for full-scale 
(highest sensitivity) and 200 ppm. 
for full-scale-—Viking Instruments, 
Ine., East Haddam, Conn. 

F re informat 202 


Conductivity Cells 


New electrolytic conductivity cells 
are for use with maker’s “Dynalog 
Conductivity Instruments.” Low-con- 
ductivity cells (constants of 1, 0.1, 
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and 0.01) are available in two types, 
both for insertion in a pipeline or a 
tank, one type removable under pres- 
sure without interrupting process. 
High-conductivity cells (constants of 
10 and 100) are also furnished in two 
types, one for insertion, the other a 
dip type for open tanks. Cleaning is 
simplified and fouling minimized. 

The Foxboro Co., Foxboro, Mass. 

tior 203 on inquiry card 


Automatic Shut-off for 
Pneumatic Systems 


New automatic device locks control 
valves, dampers, etc. in a pneumatic 
system in event of a lowering or fail- 

ure of air pres- 
sure; prevents 
valves from go- 
ing wide open or 
closed with con- 
sequent process 
and control dis- 
ruption. Spring- 
loaded diaphragm 
has supply pres- 
sure on one side 
and system pres- 
sure on the other. 
Lowering or failure of supply pres- 
sure unbalances diaphragm to close 
needle valve in control line and lock 
controlled valves, etc., in position. Non- 
corrodible construction throughout.— 
Builders-Providence, Inc., 345 Harris 
Ave., Providence 1, R. 1. 
| e informatior 204 


Recorder-controllers 


New recorder-controllers are for 
applications including temperature, 
conductivity, strain, force, position; 
pressure; and for telemetering. Fea- 
ture is simplified unit assembly prin- 
ciple: recorder is composed of four 
readily interchangeable units. Instru- 
ments operate on null-balance princi- 
ple using a-c. signal actuation, require 
no batteries or standardizing circuits. 
Bridge unit permits range changing 


1790 
and recorder’s adaptation to different 
measurements; is available with up to 
four inputs, permitting averaging, 
addition or differentiation. Nickel, 
tungsten, and platinum resistance 
thermometers cover from —200 C. to 

500 C. (-3828 F. to 932 F.). A full 

range of control forms, both electric 

and pneumatic, is available-—Fielden 

Instrument Div., Robertshaw-Fulton 

Controls Co., 2920 N. 4th St., Phila- 

delphia 33, Pa. 

For more information circle 205 uiry card. 
Argon Purity Analyzer 
New analyzer continu- 

ously records purity of 

argon gas with accuracy 

of 0.01 percent; is sup- 

plied with two scales: 

(1) For normal operat- 

ing, full-scale range of 

99-100 percent argon to 

measure purity of fin- 

ished product; (2) aux- 

iliary range of 80-100 

percent argon to meas- 

ure crude argon or 

while starting up puri- 

fying column. Instru- 

ment is_ self-contained, 

ready for use after mak- 

ing current and sample 

connections. It operates by compar- 

ing thermal conductivity of a sample 

with that of a known standard. 

Measuring cells are replaceable and 

interchangeable.—Thermo Laborator- 

ies, Johnson Rd, Michigan City, Ind. 

f f n circle 206 on ir ry card, 





Process Gas Controller 

New “Nicarbo-Guard,” for meas- 
urement of carrier, enriching gas and 
ammonia in carbo-nitriding process, 
can be used with any type of furnace 
properly designed for carbo-nitriding; 
also for controlling carrier and en- 
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riching gas for straight carburizing. 
Developed exclusively for these uses, 
it is available in ten standard sizes. 
Control valves are built into top of 
each flow-meter where operator can 
see exactly what he is doing. Unit 
includes “‘Waukee Mixing Manifold” 
which saves piping time and pipe 
fittings —Waukee Engineering Co., 
407 East Michigan St., Milwaukee 2, 
Wis. 

Eas ¢ - = at e 207 


Viscosity-control Recorder 
New “Model R2P Recorder for 
Pneumatic Control” provides two out- 
put air pressures, one a function of 
the measured viscosity and the other 
the control set point pressure. Indi- 


cating air gages for each air pressure 
and an adjusting knob for control 
point air pressure make new recorder 
conveniently usable with standard 3- 
15-psi. cont roller. Norcross Corp., 
Newton 58, Mass. 

a re informatior e 208 


Industrial TV Camera 

New “Kay-Lab Television Camera 
System” is said to produce “the ul- 
timate in flexibility and reliability” 
through unitized design; is usable 
either as an industrial TV inter-com- 
munication system or in commercial 
broadcasting for remote, studio or film 
pick-up. Camera, camera control, and 
synchronizer monitor, are basic units 
of system which employs advanced 
techniques heretofore unavailable in 
moderately priced equipment. Cam- 
era can be held in palm of hand, can 
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VACUUM GAUGES 


Seale range 30 microns—Smallest cali- 
bration .005 micron. 
Direct reading logarithmic scale. 


Scales ruled on heavy white celluloid. 





Tubes can be readily cleaned by direct mechani- 
cal operation where necessary, due to the unique 


construction of large openings directly in line 





with the capillary tubes. 





Mounted on all-metal heavy base. 
Complete as shown, but without mercury. 


EACH $235 00 


No. 1453 


DUBROVIN-Direct Reading Type 


ECONOMICAL—SIMPLE TO USE 
UNIQUE MAGNIFIED SCALE 


This Gauge is principally a straight glass tube mount- 
ed on a metal base. The lower half of the tube is filled 
with mercury, in which is immersed an indicating 
float. As the air is evacuated through the outlet pro- 
vided in the upper part of the glass tube, the indica- 


tor shows pressure variations directly on the scale. 





1451 C. DUBROVIN GAUGE TYPE A table model, 20 mm. range, 
6 to 1 seale, without mercury Each, $44.50 


1451 E. DUBROVIN GAUGE TYPE B table model, 20 mm, range, 
9 to 1 seale, without mercury Each, $52.50 
1451 J. DUBROVIN GAUGE TYPE B wal! model, 20 mm. range, 
6 to 1 seale, without mercury Each, $44.50 


1451 J. DUBROVIN GAUGE TYPE B wal! model, 20 mm. range, 
9 to 1 seale, without mercury Each, $52.50 











No. 1451C 


Also made from Pyrex brand tubing at the same prices. 
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precision resolvers 
SIZES 11, 15, 23 


~ 


* 


brushless induction 
potentiometers 


RELIABLE 
AND STABLE 
PERFORMANCE 
a 
servo components, 
instruments, 
~ synchros 


Let us quote on your 
detailed requirements. 


american Electronic Mfg., Inc. 


8503 W. JEFFERSON BLVD. CULVER CITY, CALiF. 
TELEPHONE: TExas 0.5581 © VErmont 86-6402 
e 4 on inquiry card 
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be operated continuously in factory, 
with all its electrical adjustments con- 
trolled remotely at camera control up 
to 500 ft. away.—Kalbfell Labs, 1090 
Moreno Blvd., San Diego 10, Calif. 
For more information circle 20% on inquiry card 


Automatic-control Relay 

New “Super Relay,” for constant- 
temperature baths, constant-pressure 
control, or photoelectric counting, con- 
trol or alarm systems, controls loads 


FRONT BACK 


of 15 amps. ac, with an input current 
of less than 5 microamperes; permits 
desired phase of control with com- 
pletely “fail safe” operation of con- 
trolled device. D-c. vacuum-tube cir- 
cuitry is said to provide maximum 
stability as well as provision for ex- 
ternal delay circuits if needed for 
optimum control characteristics.— 
Chicago Apparatus Co., 1735 N. Ash- 
land Ave., Chicago 22, Ill. 

stion circle 210 or 
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Pressure Pickup 

New “Model GP-8 High Range 
Pressure Transducer” is a reluctance 
type pickup available in ranges from 
200 to 5000 psig. 

(all rated at 100 

percent safe 

overload); suit- 

able for static 

and dynamic 

measurements: 

natural fre- 

quency from 2000 

cps. at lowest 

range to 10,000 

cps. at highest. Resistance to me- 
chanical vibration and shock excita- 
tion: acceleration response in most 
sensitive axis is less than 1 percent 
full-scale per 1000 G in all ranges 
above 1000 psi. Pressure-measuring 
diaphragm is integral with steel body. 
Electrical characteristics: any excita- 
tion frequency from 60 to 50,000 eps.; 
maximum input voltage at 3000 eps. 


30 v.; full scale output 40 mv. per 
volt input in bridge circuit operation. 
Accuracy (including linearity) 1 per- 
cent full-scale or better.—North 
American Instruments, Inc., 2420 N. 
Lake Ave., Altadena, Calif. 

nformation e 211 on inquiry card. 
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Precision Manometer 


New “Model M-12” manometer for 
calibrating flowmeters is 18 in. high, 
was developed to comply with the 
following three 
specifications: (1) 

Over-all accuracy 

to be 0.0015 in. of 

water; (2) rela- 

tively convenient 

to use; (3) pres- 

sures up to 150 

psig. Tubes have 

%-in. bores. Set- 

ting mechanism of 

double black edge 

type is used on 

each leg for sight- 

ing on bottom 

of meniscus. 

(Settings by 

this method to 

within 0.0002 

in. by an experienced operator.) Inches 
and tenths are read on center scale; 
and hundredths and thousandths are 
read with vernier on steel scales. Mag- 
nifying lens in front of each vernier. 

National Instrument Laboratories, 
Inc., 6108 Rhode Island Ave., River- 
dale, Md. 
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Flow-rate Primary Element 


New “Dall Flow Tube” is a differ- 
ential producer for use with gases 
and liquids carrying no settleable sol- 
ids. A short flanged cylindrical body 
with an abrupt decrease in diameter 


2015 


is followed by a conical restriction 
and diverging outlet: reduced area at 
cone entrance, together with design 
of annular throat, induces high differ- 
ential pressure and diverging outlet 
cone provides high recovery. Among 
features: Lowest permanent head loss 
of any known differential producer of 
velocity increaser type; short length 
and low weight for easy installation. 
—Builders-Providence, Inc., 345 Har- 
ris Ave., Providence 1, R. IJ. 

inf e 213 on 
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Pocket-size Gas Meter 


New “Gas Volume 

Meter” is a pocket- 

size instrument 

which measures vol- 

ume of any gas 

passed through it, 

utilizing principle of 

positive displace- 

ment. As gas is in- 

troduced into instru- 

ment a set of rotors 

turn. Their rotation 

is then carried 

through timing 

wears, a gear train, 

to calibrated dial 

which indicates in 

large circle cubie 

centimeters and in 

small circle liters. 

Instrument’s accu- 

racy is within 5 percent between 5 and 

65 liters per minute flow-rate. Instru- 

ment comes in a Royalite carrying 

case; recess in case for each part.— 

J. Monaghan Company, Inc., 500 
Alcott Street, Denver, Colorado. 

For mor 214 


Liquid and Slurry Regulator 


New ‘‘Type 

SA” series regu- 

lators are espe- 

cially designed to 

control flow rates 

of liquids and 

light slurries. Ca- 

pacity range of 

“Model 7SA” is 

50 to 275 gpm, 

yet unit measures 

13 in. diam. and 

30 in. high. Other 

models have ca- 

pacity ranges 

down to 2 to 10 

gpm. All units 

will handle vari- 

ations in inlet-to-outlet pressures of 
as much as 125 psig. with 3 percent 
accuracy or better.—W. A. Kates Co., 
430 Waukegan Rd., Deerfield, Illinois. 
' 215 or ry card 
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Average-temperature 
Computer 


New “Automatic Arithmetic Aver- 
age Temperature Computor” is avail- 
able in two models. One instantly gives 


wd —6 1030 indevidusl leeds from thermocoup'et 


| }2— OUTPUT — One pew of leads to potentiometer 
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CHATILLON 
SPRING DESIGN “KNOW-HOW” 


IMPROVES -9/RGHILD 
AERIAL CAMERAS 


——AIRcHILD ONIN WARE — SYOSSET. LONG shane, mew TORS 


John Chatillon & Sons 
85-91 Cliff Street 
New York 38, N.Y 


Attention: Mr. M. Gerard Fangemann 
Genera! Manager, Spring Division 





Dear Mr Fangemann: 


We wish to extend our sincere appreciation to you for the 
splended technical assistance and know-how rendered in furnishing us 
with a very difficult, precision music wire spring used in our Aerial 
Camera Shutter 


Our specifications require that 450 degrees of windup will 
produce a torque of 42 inch ounces with a tolerance of t 4 inch ounces 
and due to space limitations the wire is so highly stressed that abso- 
lutely no bending nicks or surface imperfections can be tolerated. 

This type of work is beyond the realm of ordinary spring 
manufactures and we wish to thank you for the excellent cooperation 
your company has given us. 

Very truly yours, 


FAIRCHILD CAMERA & INSTRUMENT CORPORATION 


Director of Purchasing 





CTY \ 
ANY WKY 


( 


~s 


Faced with a particularly difficult spring problem in designing their new Aerial 
Camera Shutter, the Fairchild Camera and Instrument Corporation called in the 
capable Engineering Staff of the Spring Division of John Chatillon & Sons. The 
solution was swift and accurate . . . an outstanding example of the careful 
quality control employed by Chatillon in the development of springs meeting their 
most most rigid specifications. 

Chatillon specializes in the manufacture of all types of precision springs, 
making use of all spring alloys. Our temperature-compensated alloy called 
‘Iso-Elastic’’*-—a noteworthy Chatillon development—is used extensively in 
the instrument field where constancy of spring characteristics is imperative with 
changes of temperature. 

Why not give Chatillon the opportunity of improving your designs as we did 
for Fairchild? Contact the Chatillon Spring Division and request engineering 
bulletins on Chatillon Iso-Elastic Springs. 

*U.S.A. PAT. No. 2174171 


JOHN CHATILLON & SONS 


85 CLIFF STREET, NEW YORK, N.Y. 


Manufacturer of Precision Springs and Measuring Apparatus Since 1835 


For more information circle 46 on inquiry card. 
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2300 East 27th Street * 
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A Revolutionary 
New Relay Development 


of utmost importance to electrical 
and electronic design engineers 


The Mullenbach Capaswitch uses an en- 
tirely new and different concept in_ relay 
design to transfer the contacts; provides ex- 
treme sensitivity, low power requirements, 
high current-carrying capacity, 


The revolutionary new Capaswitch is basi- 
cally an ultra-sensitive relay with unusual 
current carrying capacity. It will perform all 
of the jobs of conventional magnetic-coil 
relays, within the same current carrying 
capacity, plus many jobs that magnetic-coil 
am cannot do, However, in design it 
departs radically from conventional relays 
Instead of the usual electromagnetic arma- 
ture, a unique elvctrostrictive capacitive ele- 
ment provides the mechanical encergy to 
open and close the contacts. Only 0.5 milli- 
watt-seconds of operating power (150 volts 
d.c.) is required to close the contacts 
To keep them closed requires less than 0.1 
milliwatt, or less than one-hundredth the 
power required to keep a conventional mag- 
netic-coil re lay closed! This low power 
requirement opens up a vast new field of 
applications, eliminating need for much 
pre-amplified equipment 
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How the Capaswitch works—Application of | 

an actuating voltage creates a bending | 
moment in the electrostrictive capacitive ele- 

ment, closing the contacts. Removal of the | 

actuating voltage and discharge of the | 

electrostatic element through external cir- | 
cuits or through a resistor, removes the 

bending moment, opening the contacts. | 

Time Delay Function If appropriate resist- | 

ances are applied in the circuit, the Capa- | 
switch will function as a time delay relay to 

open or close the contacts. For longer time | 

delays a larger condenser may be paralleled | 

to the capacitive element. | 

1 
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Pulse Choracteristics— Initial closing time of 
the Capaswitch is 10 milliseconds. How- 
ever, it can be actuated by pulses as short as 
10 microseconds or The electrostatic 
element may also be used to store low power 
pulses until sufficient voltage has been ac- 
cumulated to operate the relay. However, 
present models cannot be used for accurate 
counting 


less 


High Overvoltage Capacitance Absence of 
a coil enables the Capauswitch to withstand 
wide voltage variations. As much as 200% 
overvoltage may be applied to the electro- 
static element without damage. Low power 
requirements virtually eliminate heat and 
resulting dissipation problems, and reduce 
the number of needed components, saving 
space and weight 


Available now —Until recently the Capa- 
switch has been available only in limited 
quantities. Now, however, stepped-up pro- 
} tion schedules assure increasing supplies. 





THE MODEL A-150 
CAPASWITCH 


a single pole, double 
throw relay, rated at 
1 amp., 110 v., A.C 
non-inductive load 
Normal operating 
voltage 150 voits D.C. 


OVERALL DIMENSIONS: 
Length: 312” 

Width: 1-7/16”" 
including solder 
terminals 

Depth: 11/16” 
Weight: 1.7 ounces 








Write today 

for complete 

specifications 
and prices! 


ELECTRICAL MANUFACTURING CO. 
Established in 1927 
Los Angeles 58, Calif. 
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average temperature of 5 to 20 ther- 
mocouples (in engine test cells, etc.) 
where temperature is indicated on a 
potentiometer. The other gives aver- 
age temperature of 5 to 30 TCs. Either 
can be so installed that (a) each 
thermocouple may be observed or (b) 
average may be obtained at will. Time 
saving is said to be such that instru- 
ment “will pay for itself in only a few 
days.”—Aero Research Instrument 
Co., 1901 N. Hermitage Ave., Chicago 
22, Ill. 
For re e 216 
Safety Feature for 
Pyrometer Controllers 

New safety monitoring feature has 
been incorporated in new model of 
“Protect-O-Vane” millivolt-type py- 
rometer controller. It is designed as 
an auxiliary controller to shut down 
a process not only when there is an 
excess temperature condition but also 
in event of instrument component or 
power failure. New cut-off feature can 
be incorporated into existing control- 
lers by replacing plug-in control unit. 

Industrial Div., Minneapolis-Honey- 
well Regulator Co., Philadelphia 44, 
ra. 
F e 217 


Resistance-thermometer 
Bulb Assembly 
New “Model 221 N 90 A” hermeti- 
cally-sealed electrical-resistance ther- 
mometric primary element, for use 
with temperature recording, indicat- 
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ing and control equipment where fast 
response is required, has a detector 
characteristic time of 0.8 second o1 
better in an agitated water bath. 
Stainless steel housing and a glass- 
to-metal seal for electrical connection 
resist corrosion. Range —70 C. to 200 
C.; accuracy 1 percent or better in 
mid-scale.—Thomas A. Edison, Inc., 
Instrument Div., West Orange, N. J. 
For e inf st 218 


nn 
Rotary-output Thermal 
Primary Element 
New “Rotary Thermal Actuator” 
converts a temperature change into 
a rotational movement, to actuate a 
potential divider Gr produce torque 
for other purposes. Model shown op- 
2606 





erates in range 50 F. to 200 F.; has 
a spring rate of 0.06 oz. in. per 10-deg. 
angular movement; is made entirely 
of non-magnetic materials except for 
bimetal element. Non-magnetic minia- 
ture ball bearings can be used where 
extraordinary sensitivity is required. 
Anthony Mfg. Co., Ine., 407-409 
Main St., East Orange, N. J. 
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Temperature Controller 

New “SFS Steam Regulator” is a 
temperature controller with a self 
closing safety feature which prevents 
overheating 
through an over- 
ride by acciden- 
tal damage to 
thermostatic ele- 
ment (which is of 
vapor tension 
type and comes 
with 6 ft. of ar- 
mored capillary 
tubing, copper 
thermal bulb and 
tank bushing) .— 
Lawler Automat- 
ic Controls, Ine., 
4653 N. Mac- 
Questen Pkway, 
Mount Vernon, 

N.Y. 
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Temperature Controller 


New “Thermonitor Model S” is a 
thermistor-actuated non-interrupting 
proportional-action temperature con- 
troller, for oil or water baths up to 
15 liters. Range 0-100 C.; sensitivity 


(in least exact part of scale) 0.01 C. 
Three standard heater outlets for 
plug-in connection of immersion heat- 
ers, one of which can be used for 
connecting a circulating device.— 
E. H. Sargent & Co., 4647 W. Foster 
Ave., Chicago 30, Lilinois. 
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Temperature Controller 

New “Safe-Temp Portable Elec- 
tronic Controller-Indicator” is usable 
as an automatic temperature con- 
troller or excess temperature cut-off 
(manual reset), or to verify tempera- 


1767 

tures of controllers in use. Where 
atmosphere is hazardous or corrosive 
“Safe-Temp” may be remote wall 
mounted. Available in two scale 
ranges, with either Chromel-Alumel 
or iron-Constantan thermocouple.— 
Blue M Electric Co., 308 W. 69th St., 
Chicago 21, Ill. 
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Home-heating Regulator 
New “3-Way Weather-Flo Small 
Home Heating Regulator’ measures 
both outdoor and house temperatures; 
causes burner to 
be operated just 
enough so that 
temperature of 
air or water cir- 
culated is raised 
only high enough 
to offset heat loss. 
It is applicable 
to gravity or 
forced flow; re- 
quires about one 
hour to install on 
an existing burn- 
er or on a new 
building; is 
claimed to save 
up to 15 percent 
of fuel. Outstand- 
ing operating feature is said to be 
that “hot-cold hot-cold characteristic 
of ordinary room thermostat is re- 
placed by a smooth flow of heat 
-Automatiec Devices Co., Western 
Springs, Illinois. 
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Fire-alarm Flasher 
New ‘T-173-A 
Pulsitometer,” 
for use in com- 
bined alarm cir- 
cuits of aircraft, 
enables pilot to 
distinguish be- 
tween sources; 
operates from 12 
or 29 volts; with- 
stands jet-air- 
craft vibrations; weighs 6% oz,— 
Electronic Specialty Co., 3456 Glen- 
dale Blvd., Los Angeles 39, Calif. 
For more informatior » 224 on inquiry card. 


FEATURES 
AND ADVANTAGES 





SMALL SIZE 
“HIGH x 3%” DIAMETER 





RUGGED CONSTRUCTION 
BUILT TO LAST 





LARGE FREE FILTER AREA 


35 X STANDARD '4”" PIPE AREA 





HIGH DRIPWELL CAPACITY 


NO FILTER INTERFERENCE 





CAN BE SUPPLIED 
WITH PRESSURE GAUGE 


KENDALL 


FIXED-OUTPUT 
REGULATOR 


Designed Especially for 
Instrument Air Supply Service 
Kendall’s New Model 50 is ideal for flow up 
to 10CFM or dead-end service because of 
its sturdy, tamper-proof construction com- 
bined with the filter-dripwell feature and 


drift - free charactertstt 














VENTURI ASPIRATION 



























































ACCELERATION 





Recording Accelerometer 

New recording accelerometer for 
rockets, missiles, aircraft and other 
difficult applications is self-contained; 
has no external snes gy features 
a built-in tape recorder. Size only 3% 
x 4x 2% in.; weight less than 42 oz. 
Unit is constructed to withstand high 
forces and impacts. It records accel- 
erations up to 60 G with frequency 
components of 0 to 400 ceps.—Gulton 
Mfg. i te  , a 
For more tion circle 225 


meer nomey A Accelerometer 

New “Model 521-A Carometer,” for 
reading see peak pu 1 va 
directly in Gs, indicates largest accel. 
eration received by the pickup and 
keeps this reading up to 2 hours or 


0 LB. SUPPLY PRESSURE 





STAINLESS STEEL 
VALVE SPRING 





SELF-CONTAINED 
SAFETY RELIEF VALVE 


PUSHBUTTON DRAIN VALVE 


COMPETITIVELY PRICED 





ADJUSTABLE MODEL 55 


For use where frequent adjust- 
ment of output pressure is re- 
quired. Can be either panel or 
pipe mounted. Equipped with 
bronze threaded bushing for hex 
head adjustment screw or hand- 
wheel screw. Available in ranges 
from 2 to 100 p.s.i. 



































FOOLPROOF BECAUSE IT'S TAMPERPROOF 
Investigate Kendall's new fixed output regulator 
today. Send for further technical information. 


Outline your requirements and ask for prices. 


Engineered Alin Fre apehiin, 
KENDALL Ls ) CONTROLS cone 


ene MOODY ST, WALTHAM 54. MASS. 
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higher speed 
scannin 
than ever before 








with the 


KYBERNETES 
ELECTRONIC 
CANNING 

SYSTEM 


Any number of points scanned 
60 times per second! 
co 
Completely electronic. 
& 
No moving or mechanical parts. 
@ 
Accuracy of + 2%. 
* 
Scanning uninterrupted 
by read-out or alarm. 








THE KYBERNETES CORP. 


(division of Self Winding Clock Ce., Inc.) 
1100 RAYMOND BOULEVARD 
Newark 5 . New Jersey 
(Opposite PRR Station) 


("Patent applied for.) 
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NEW INSTRUMENTS 





until reset to zero. Three ranges: 
0.1, 1 and 10 G (approx. 0.1, 1 and 
10.0 volts) full-scale. Frequency re- 
sponse approx. flat from 7 to 70 eps.; 
can be extended by removing filter 
and with suitable frequency compen- 
sations added.—The Victoreen Instru- 
ment Co., 3800 Perkins Ave., Cleve- 
land 14, Ohio. 

tion rcle 226 or Juiry 


For more inforr 


Miniature Rate Gyro and 
Acceleration Pickup 
New miniature 
gyro indicates 
angular rates 
from 0.05 to 120 
deg./sec. Acceler- 
ometer in an 
identical package 
measures acceler- 
ations from 0.01 
al to 25 G. Both in- 
struments meet high standards for re- 
liability under shock and vibration. 
Various models of both are available 
having different performance char- 
acteristics, and for 400 or 1000 cps.— 
Equipment Eng’g Div., Raytheon Mfg. 
Co., 148 California St., Newton 58, 
Mass. 


For more intforr 
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TIME, SPEED AND 
COUNTING 





Engine Time Recorder 


New “D.C. Hour Log” provides an 
operating record for portable and sta- 
tionary engines; operates on direct 
current; can be used on tractors, 
trucks, road graders, etc., to tell op- 
erator when to inspect for overhaul, 
lubrication, etc. It is tamperproof and 
completely sealed.—Engler Instru- 
ment Co., 250 Culver Avenue, Jersey 
City, N. J. 

For more information circle 228 on inquiry card 


Counter and Timer 


New “Model 5510 Universal Count- 
er and Timer” is capable of (1) meas- 
uring and indicating time intervals 
from 3 usec. to 1,000,000 sec. with 





accuracy of 1 usec.; (2) measuring 
and indiceting frequencies from 0 to 
1 Me. with accuracy of 1 cycle; (3) 
measuring period of frequencies from 
0 eps. upwards with accuracy of 1 
usec.; and (4) operating as a straight- 
forward electronic counter at rates 
up to 1,000,000 cps. Maker’s “705AF” 
and “707AF” decimal counting units 
provide binary coded output informa- 
tion for data reduction applications. 

Jerkeley Div., Beckman Instru- 
ments, Inc., 2200 Wright Ave., Rich- 
mond, Calif. 
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Time-interval Indicator 

New “Type PTM-100 Picco Ti- 
mechanism” indicates duration in 
elapsed time of an applied electrical 
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signal to “an extremely high degree 
of accuracy.” It operates on 27.5 v.de.; 
withstands acceleration, vibration and 
shock encountered in supersonic flight. 
Outer scale is calibrated in 1/100 sec.; 
inner scale in seconds. Dial markings 
and sweep hands are luminescent. 

Picco Instruments & Controls Corp., 
3593 Hayden Ave., Culver City, Calif. 
For more information circle 230 on inquiry card 


Thermal Delay Relays 

New light-weight thermal delay re- 
lays for industrial, aeronautical, mo- 
bile and marine applications are avail- 
able in 6.3 v., 26.5 v. 

and 117 v. ac-de. 

with delays of 5 to 

300 sec. at 25 C.; 

can be adapted to 

any control require- 

ment not covered by 

available types. Con- 

tact rating for re- 

lays with delay per- 

iods up to 75 sec., 3 

amps at 150 v.de. or 

250 v.a.c.; 105 sec. 

or more, 3 amps at 

450 v.ac.de. Contacts 

are silver s-p.s-t. 

either n-o. or n-e. 

Max. seated over-all 

height, 3.25 in. New relays operate in 
an are-quenching atmosphere within 
a standard T9 radio tube envelope. 
All units can be operated continuously. 
By using inherent cooling interval of 
n-o. relay, operation of certain elec- 
trical circuit elements can be con- 
tinued after main circuit has been 
broken.—Sheldon Electric Co., 69 Coit 
St., Irvington 11, N. J. 
r more informatior le 231 or juiry card 
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Motor Speed Controllers 

New speed controls for shaded-pole 
motors feature elimination of mag- 
netic noises; op- 

erate within tem- 

perature rises 

allowed by Un- 

derwriters Lab- 

oratories; are de- 

signed for motors 

up to 220-v. 60- 

cps. up to 3 amps. 

In most cases 

nae they will provide 
low, medium, and high speeds for par- 
ticular unit to be controlled. They 
will be available for mounting into 
existing outlet boxes; also flush, wall, 
and rear-of-panel mounting.—Curtis 
Development & Manufacturing Com- 
pany, 3266 33rd St., Milwaukee 16, 
Wis. 
Fo 232 





Predetermined Counter 

New “SP-MF” is said to be “the 
first electrically-operated Predeter- 
mined Counter to be offered on the 
market.” Available in either four or 


ee ee) Boe er eae 
ee ae 
. 7 
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five figures, models are actuated by 
electric impulses to close or open a 
switch at any pre-set count from 1 
to 9999 or 1 to 99999 respectively.— 
Durant Mfg. Co., 1914 N. Buffum St., 
Milwaukee 1, Wis. 
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Stroke Counters 
New “Junior Kings” are small, re- 
set, stroke counters developed espe- 
cially for built-in applications on of- 











fice machines and light production 





equipment.—Production Instrument 
Co., 702 W. Jackson Blvd., Chicago 6, 
Til. 
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COMPUTING 





Integrating Instruments 


Two new integrating instruments 
reduce statistical analysis to slide-rule 
calculation; aid solution of quality 
control problems; permit rapid deter- 
mination of such data as average 
thickness and standard deviation of 
textile-fiber tested samples. They 
differ from conventional electrical in- 
dicating instruments in absence of 
control springs and in high damping. 
When current ceases to pass through 
coils, pointers stop instantly. Lead- 


i 


2 A a a ell 


can you really buy 


high accuracy at low cost? 


of course you can! 


ance Thermometer Recorder, for instance, measures tempera- 


This new Fielden Resist- 


tures up to 950°F. with an inherent accuracy of +0.5% of full 
scale! But it sets a new price standard because . 

. we've eliminated the usual design complexities. For 
example, this self-balancing type recorder uses an AC-actuated 
bridge circuit that eliminates direct current source and replace- 
ment of dry cells. An interchangeable measuring unit permits 
change in range or measurement without re-wiring. The com- 
plete recorder is assembled from only 5 easily replaceable and 
interchangeable sub-units. 

This is Fielden simplified instrumentation—all the accuracy 
you can possibly use—at an economical price. Mail the coupon 
for full details. 


DOLLAR FOR DOLLAR—YOUR BEST INSTRUMENT VALUE 


CONTROLS COMPANY 


FIELDEN INSTRUMENT DIVISION 
2920 N. 4th St., Dept. A, Philadelphia 33, Pa. 


Send full details on Fielden simplified : 

Resistance Thermometer Recorder 
Mu tipointRecorders 

Series 97 Temperature Controls 


TEKTOLOG Electronic Recorder 
~ Terstor Electronic Level Indicator 
~~ Textor Electronic Level Control 


Name 
Title 
Company 
Address City State 
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TROUBLE - FREE 
400 CVOLE * 


POWER SUPPLIES 


F 
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with American Electric 


INDUCTOR 
ALTERNATORS 





Alternator u 


The 


No Wear Points! 


Most rotary electrical equipment is subject to 
wear...in windings, slip rings, brushes, springs 
or other working parts. But here's an alternator 
with NO WEAR POINTS other than two ball 
bearings! Even these are grease-sealed; lubri- 
cated for life. 

With American Electric's exclusive Inductor 
Alternator design you can forget maintenance, 
forget trouble! Write for details and power 
ratings 

*Also available in other fixed frequency ranges 
or in variable frequency models 


Here's how the American 
Electric inductor Alter- 
nator is built. Note all 
windings are stationary 
Output is taken directly 
off stationary windings. 
Even the excitation is 
fed to a stationary 
winding (center coil)! 


STATIONARY OR PORTABLE DESIGNS — 

for laboratory, ground, production, missile and 
all other high frequency uses 

FIXED AND VARIABLE FREQUENCY MODELS! 
Also Manufacturers of High Frequency Revolv- 
ing Field Alternators, Miniature Electric Motors, 
A. C. Industrial Motors, Motor Driven Blowers 
and Fans. 


MERICAN 
ELECTRIC morons) 
Exclusive Seles Agents: TRAVCO ENGINEERING CO. 
Los Angeles, Silver Spring (Md.), Boston, New York 
City, Buffalo, Chicago, Dallas, Kansas City, Seattle, 
Minneapolis, Montreal, Toronto 
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in spirals being torqueless, circuits 
are furnished to reset pointers to 
zero. Two models: (1) current inte- 
grating instrument with p-m.m-c. 
mechanism; speed of pointer at any 
instant proportional to current flow- 
ing through coil at that instant. Rated 
from minus 85 to plus 85 milliampere- 
seconds; responds adequately to in- 
stantaneous current values from 0.03 
ma. to 6 ma. (2) Current-squared 
integrating instrument, dyanometer- 
type driving mechanism: pointer 
speed proportional to square of cur- 
rent; responds adequately to instan- 
taneous current values from 1.5 to 
30 ma.—Meter and Instrument Dep't, 
General Electric Co., 40 Federal St., 
West Lynn 3, Mass. 
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Integrating Instrument 

New “Anadige” is said to be a 
new type of electronic integrator, for 
integration of transient electrical phe- 
nomena to “accuracy previously un- 
obtainable from commercial sources.” 
It may also be used for integration 
of long-duration phenomena where 
extreme accuracy is desired. Input 
impedances of any value may be used 
and such primary elements as strain 
gages, photocells, thermocouples, ac- 
celerometers, etc., may be accommo- 
dated. Input may be either a voltage 
or a current signal. Functionally, 
“Anadige” is a quantizer which con- 
verts a continuous input to a num- 
ber of pulses corresponding to area 
under magnitude-vs.-time curve. 
Claimed advantages: (1) accuracy 
of integration relatively independent 
of vacuum-tube characteristics; (2) 
integrator has a higher resolution and 
therefore a higher accuracy than that 
obtained from analog or mechanical 
devices; (3) relatively free of drift; 
(4) ease of calibration. Output pulses 
of “Anadige” may be totalized on any 
conventional digital or glow-tube 
counter calibrated in desired units. 
Physically, “Anadige” is of plug-in 
construction.—Mega Research, P. O. 
Box 371, Dover, N. J. 


, 
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Digital Computer 

New “Circle Computer” is a low- 
cost electronic digital computer suited 
to needs of research lab or engineer- 
ing firm; features ease of mainte- 
nance and simplicity of operation; 
contains 700 vacuum tubes; consumes 
3% kw. (110-v. single-phase) ; is built 
up from small logical units, each on 
a removable separate chassis and all 
easily accessible for checking while 
computer is operating. Magnetic drum 
memory element has capacity of 1024 
words; each of forty binary digits 
plus two sign digits—equivalent to 


12 decimal digits plus sign. Multipli- 
cation time is 45 milliseconds. All 
controls for operation appear on op- 
erator’s console. In addition, neon 
lights allow operator to monitor com- 
puter’s course in a calculation. Input 
is by electric typewriter or punched 
paper tape reader. Intermediate as 
well as final results are available. 

-Nuclear Development Associates, 
Inc., 80 Grand St., White Plains, N. Y. 
For more information rcle 237 on inauir 
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Card-data Transmitter 
New “IBM Transceiver,” said to be 
the first punched-card transmitter that 
“talks” over regular telephone cir- 


cuits, features a rate of almost 1,000 
alphabetic or numeric characters per 
minute, can also check accuracy of its 
“conversations” by “listening-in” on 
them. Operation: as it reads cards, it 
generates coded impulses (‘beeps’), 
each series of sounds representing a 
hole in card. These sound signals ac- 
tuate punching mechanism in distant 
receiver, which simultaneously creates 
exact duplicates of cards being trans- 
mitted.-—Jnternational Business Ma- 
chines Corp., 590 Madison Ave., New 
York 22,N. Y. 





NUCLEONICS 





Radiological Gas Analyzer 
New “Hallikainen-Shell Develop- 
ment Radiological Gas Analyzer’ is 
adapted for continuous analysis of bi- 
nary gas mixtures by measurement of 
ionization produced in gas by beta 
radiation from a radioactive source. 
Source is strontium-90, an abundant 
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and inexpensive fission product with a 
relatively long half-life, emitting only 
beta radiation, thus minimizing shield- 
ing problem.—Hallikainen Instru- 
ments, 1341 Seventh St., Berkeley, 
Calif. 
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Radioactivity Dosimeter 


New type of personal dosimeter 
contains a capacitor in series with an 
Ohmart Cell (“the world’s first atom- 
ic-powered battery’). When exposed 
to nuclear radiation, current gener- 
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ated by Onmart Cell is stored 1n ¢a- 

pacitor. Charge accumulated on the 

capacitor is a measure of radiation 

to which dosimeter has been exposed. 
Ohmart Corp., 2340 Ferguson Rd., 

Cincinnati 38, Ohio. 
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» « adioactivity 
Portable Radioactivity 
Counter-ratemeter 
New “Model 118 Royal Scintillator” 
will define limits of an oil field and 
locate uranium deposits; also has uses 
in lab; can be operated from an air- 


craft or a moving vehicle; incorpo- 
rates a scaling circuit as well as a 
ratemeter. Ranges 0.01 to 1.0 mr/hr.; 
counting rate 500,060 pm.—Precision 
Radiation Instruments, Ine., 2235 
South La Brea Ave., Los Angeles 16, 
Calif. 
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Portable Radioactivity 
Counter-ratemeter 

New “Model CAX37P Scintiscope” 
is a portable scintillation counting 
survey meter, applicable to an ex- 
tremely wide range of activity levels. 
Eight range settings give full-scale 
readings from 0.05 to 500 r/hr. Case 


hontai DRI-FLO 
Meters brought 
accuracy and de- 
pendability to this 


* crude oil pipeline 


» station. 


Installed at Mid-Continent Pipe Line 
Company's booster station at Seminole, 
Oklahoma, these two American DRI-FLO 
Meters measure high pressure (900 PSI) 
crude oil in the pipelines to the Com- 
pany’s Tulsa Refinery. 

Meter accuracy and dependability are 
completely satisfactory despite constant 
vibration and the “tough” nature of the 
job. No seal pots are required, eliminating 
“blown” seals and emulsified mercury. Be- 
cause of the close proximity (70 feet) to 
the discharge of the booster pumps, the 
meter pipestands are mounted in a con- 
crete platform and are specially braced. 


"Meter indications, read from the office 


window, help dispatchers quickly locate 
troubles such as line breaks, pump or valve 
failures —and eliminate running high pres- 
sure oil lines to the dispatchers office. 





DRI-FLO Meters bring American- 
Westcott precision, simplicity of in- 
stallation and maintenance, with 
maximum resistance to corrosive ma- 
terial, to applications where mercury 
manometers are not desired. Differ- 
ential ranges: 20”, 50”, 100” and 
200”; working pressures to 1000 
PS!; Ambient temperatures of —25° 
to 175°F. 


Write for full information 


can be carried over user’s lower chest nig Ty one 
by belt and shoulder straps. Four- Nouston 
position indexing attachment makes METI COMPANY 
available several standardized ar- é a IN CANADA: Can Meter Company, Limited, Hamilton 
rangements for calibrating, assay jmonton ‘* Calgary 

work and monitoring. Standard probe 


GENERAL SALES OFFICE: 1513 Rac 
Albany ¢ Alhambr f 
Boston « Ch 


AMERICAN &"4 


pe 
ncisco © Seattle «Tulsa 
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Pritchard 


HYDRYER 





KK IT ELIMINATES 
MOISTURE PROBLEMS 


This dependable Pritchard dehy- 
dration unit—a packaged dryer proved 
efficient in all types of industrial, 
processing and laboratory installations 
—reduces moisture content of air or 
other gases to desired dew points. That 
eliminates a lot of your moisture prob- 
lems...gives you a good reason for 
owning a HYDRYER*. There are other 
good reasons, all of which will save 
you money. 

Here are examples: A HYDRYER 
will eliminate costly plant and equip- 
ment shutdowns due to moisture and 
ice; it will protect precision instru- 
ments and controls; it will reduce core 
rosion, line losses, flow stoppages. 


*Registered Trade Nome 


To find out all about 
HYDRYERs ... and 
the mony woys they 
can benefit you... 
write for your copy 
of Prichard’s new 
HYDRYER bulletin, 
No. 16.0.081. 


Industry's Partner for Progress 


J.F. Pritchard Co. 


OF CALIFORNIA 
A DIVISION OF J.F. PRITCHARD @ CO 


Dept. 342, 210 West 10th Street 
Kansas City 5, Mo. 


Representatives in Principal 
Cities From Coast to Coaet 
COOLING TOWERS * SPECIALIZED HEAT 
EXCHANGERS * GAS & AIR TREATING EQUIPMENT 
I f t e $3 
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is designed for gamma _ detection. 
Snap-on phosphors for alpha, beta or 
neutron counting are available.—R-C 
Scientific Instrument Co., Inc., 307 
Culver Blvd., Playa del Rey, Calif. 

e 242 on inquiry card 


For more information 





PHOTOGRAPHY, ETC. 





Miniature Camera 


New “Super Ikonta IIIB” rede- 
signed addition to “Ikon Super Ikon- 
ta” cameras, weighs 24 0z., produces a 
dozen 2%-in. square negatives on a 
120-film roll; is equipped with a built- 
in coupled range-finder and view-finder 
combination; may be had with a choice 
of either “Tessar” f/3.5 or “Novar” 
f/3.5, 75-mm. focus coated lens mount- 
ed in a “Synchro Compur” shutter 
with speeds up to 1/500th second and 
full (MX) internal flash synchroniza- 
tion.—Carl Zeiss, Inc., 485 Fifth Ave., 
New York 17, N. Y. 


For re informat 
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Flash Unit 

New “Emtu flash unit is designed 
specifically to accommodate new min- 
iature size G.E. M2 flash lamp. Re- 
flector contour provides maximum 
light efficiency from M2. Space for 
two pen-light batteries behind reflec- 
tor. Unit’s shoe fits accessory clip of 
most cameras. Three accessory clips 
on sides mount additional units. Man- 
ual switch for open flash; socket to 
accept standard flash cords or appli- 
ance plugs.—Burke & James, Inc., 
321 S. Wabash Avenue; Chicago 4, Il. 

mor © 244 on inquiry card 


Flashtubes 
New “Amglo Ultra-high Efficiency 
Flashtubes,” make possible lighter- 
weight power packs or more light for 
1756 


1) \ LES Ib 


\45dv. 450v. —-180-300v. 


same power; have reflective bases of 
tarnish-proof Alzak aluminum, resili- 
ent Neoprene bushings, focal point 
adjustable without removal of Pyrex 
cover glass; higher power ratings and 
extended tube life: now 50,000 to 100,- 
000 flashes.—Amglo Corp., 2037 W. 
Division St., Chicago, Ill. 
i e 245 on 
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Clinical Colorimeter 


New clinical colorimeter features 
direct-reading, “pinpoint beam” optics 
and simplified operation; achieves 
routine accuracies of 0.5 percent or 


better; instant reading instead of 
slow swings of ordinary galvanome- 
ters; and use of a linear high-vacuum 
phototube instead of  barrier-layer 
photocell. Its 0.35-0.66-micron range 
can be extended with a red-sensitive 
phototube if desired.—Beckman In- 
struments, Inec., South Pasadena 1, 
Calif. 
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Saybolt Viscosimeter 
New “Constant, Temperature Say- 
bolt Viscosimeter,” employing elec- 
tronic circuit with mercury thermo- 


stat, is made in both 2- and 4-tube 
models, and temperatures up to 450 F. 

Labline, Inc., 217 N. Desplaines St., 
Chicago 6, Ill. 
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Melting-point Apparatus 

New model of “Fisher-Johns” melt- 
ing-point apparatus embodies improve- 
ments: (1) control unit and heating 
stage combined into one unit ready 
for instant use; (2) controls simpli- 
fied, with a variable transformer now 
graduated in percent power input; 





(3) stage is illuminated. Accuracy, 
without calibration, is within 1 to 2 
deg. C.; with calibration, 0.5 C.— 
Fisher Scientific Co., 717 Forbes St., 
Pittsburgh 19, Pa. 
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Dry-and-freeze Apparatus 


New “Lyophilizing Unit,’ for quick 
drying and freezing of organic tissues, 
is particularly useful in biological or 


organic chemistry, and medical labs. 
Lyophilizing time within six hours for 
full (400-ml.) capacity. Furnished 
complete with four receiving flasks.— 
Wakefield Industries, Inc., 5108 W. 
Grove St., Skokie, Il. 

For more informa rcle 24% on inquiry card. 


High-temperature X-ray 
Diffraction Powder Camera 


New “Model HC-101 High Tem- 
perature X-ray Diffraction Powder 
Camera” has a movable film carrier 
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that allows five 7-mm. diffraction pat- 
terns to be made on same film, facili- 
tating determination of phase dia- 
grams and registering comparison 
patterns of different substances at 
selected temperatures to 1000 C. Film 
carrier, 114.6-mm. diam. with 20 
range continuous from 7 deg. to 173 
deg. may be removed from furnace 
assembly at any stage of investigation 
without disturbing thermal environ- 
ment of powder sample. Coiled helix 
furnace heating elements are of plat- 
inum-rhodium. Furnace’s heating and 
cooling curves are simple exponentials 
with about 4-min. constant.—Central 
Research Labs., Inc., Red Wing, Minn. 
f e 250 on ir 
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Console-model Comparator 
Microphotometer 


New console-model “J Aco Compara- 
tor-Microphotometer” offers perform- 
ance improvements and mechanical 
innovations. Desk-height cabinet, foot 
control for drive and left-hand posi- 
tioning of panel switches (which frees 
right hand for writing and plate 
marking); sensitivity sufficient to 


This man 
can help you 


with your design 
plans involving 
bellows or 


bellows assemblies 


M. G. CALHOUN 
one of our staff of bellows appli- 
cation engineers. 


H' CAN SHOW you how a bellows 
assembly can do the job. He 
will work with you on the bellows 
design .. . advise you on the metal 
required — brass, stainless steel, 
monel or nickel. He will recom- 
mend the correct bellows charge— 
volatile liquid or gas. 


He'll help you on many more 
factors that will make your design 
plans more efficient. You'll be 
assured of a bellows assembly 
exactly suited to your needs—to help 
your products perform as planned. 


There are many uses for Sylphon 
and Bridgeport bellows assemblies 
—for thermostatic devices, pressure 
controls, hydraulic mechanisms, 
expansion joints, motion transmis- 
sion, as flexible connectors and in 
more applications. 


Let our engineers, our half-cen- 
tury of experience and ample pro- 
duction facilities work for you 
save you time, money and trouble. 
Get full information. Write today. 


SEND FOR FREE BULLETIN 
Idea-filled Bulletin tells you all about metal bellows and bellows 
assemblies. Send for your free copy today. Ask for Catalog JE-1400. 


Kobentshaw-Pulter 


® CONTROLS COMPANY 


KNOXVILLE 1, TENNESSEE 
For 


e 


May 


e 54 
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| FULTON SYLPHON DIVISION BRIDGEPORT THERMOSTAT DIVISION 


BRIDGEPORT 1, CONNECTICUT 
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INCREASED 
ADAPTABILITY! 


GIANNINI 


PRESSURE 
SWITCH 


Designed for use as a standard 








gauge pressure switch or as @ 
pressure differential control. the 
Giannini Pressure Switch pro- 
vides genuinely dependable serv- 
ice — especially in aircraft or 
industrial applications involv- 
ing control system actuation or 


pressure warning. 


GIANNINI 


Pressure Switch 
44517 


Actuating tolerance will not ex- 


ceed 1% of actuating pressure at 
25°C. Contact life of at least 


25,000 operations at rated loads. 


Overpressures up to 3000 psi 


without affecting operating tol- 
erance, Will not vary more than 


3% between 


—55°C and +-71°C. 


Pressure range factory-set any- 


where between 10 psi and 200 psi. 
. 


We'll be pleased to furnish 
additional information on this 


pressure switch—or on a varia- 


tion to meet your individual 


needs. Write us, without obli- 


gation, of course. 








( Cjannmint 











, “ope 
| Age ice 


G. M. GIANNINI & CO., INC. 
ElectroMechanical Division 
East Orange * New Jersey 
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yield full-scale deflection for effective 
slit size of 1 micron x 0.7 mm. (700 
square microns) or better. Speed 4 
lines per minute or better. Spectrum 
visible at all times during scanning 
cycle.—Jarrell-Ash Co., 26 Farwell 
St., Newtonville, Mass. 

For more informatior e 251 


ry 
pH Test Papers 
New “Jumbo Series” of maker’s 
“Hydrion” pH Test Papers provides 
strips more than twice as wide as 
regular “Hydrion” and rolls are 600 


hip iy 


length 180 in.) 
Furnished in large transparent plas- 


in. long (regular 
tic dispenser; refill rolls also pack- 
aged in transparent plastic.—R. P. 
Cargill Laboratories, Inc., 117 Liber- 
ty St., New York 6, N. Y. 

For more information circle 252 


Laboratory Homogenizer 

New portable high-pressure labora- 
tory homogenizer is said to incorpo- 
rate every requirement for laboratory 
processing and testing. Complete sep- 
aration of product from drive me- 


chanism. Materials processed in a 
closed system and at no time exposed 
to atmosphere. Pressures to 3000 psi. 
and higher. Process quantities from 
1 cc. to 25 gallons per hour. No pack- 
ing or stuffing boxes, no porous leath- 
er or fibre-—C. W. Logeman Co., 633 
Bergen St., Brooklyn 17, N. Y. 

e 253 on inquiry card 


Micro Stopcocks 
New stopcocks for micro operations 
are available in various shapes; re- 
duce dead space; improve appearance. 


Plugs are precision ground and inter- 
changeable. Bores are precision 
drilled, %, % and 1-mm. diam.— 
Microchemical Specialties Co., 1834 
University Ave., Berkeley 3, Calif. 

re information circle 254 on inquiry card 
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DIMENSIONAL 





Nine-piece Gage-block Set 


New nine-piece set of “Ultra-Chex 
Gage Blocks” offers 331 different com- 
binations in sixty-fourths and thou- 
sandths. Blocks are accurate to within 
5 microinches.—George Scherr Co., 
Inc., 200 Lafayette St., New York 12, 
N.. 3. 

formation circle 255 on inquiry card 


Precision Level 
New “No. 59 Master’ Precision 
Level” has a graduated vial of ten- 
second accuracy, with one division 


equalling 0.0005 in. per foot. Adjust- 
ing screws have 64 threads per inch. 
Auxiliary level shows lateral position. 
Length 15 in.; comes packed in well- 
finished wooden box with hinged cov- 
er.—The Lufkin Rule Co., Saginaw, 
Mich. 
F 256 

Center Micrometer 

New bench type of “Center-Mike” 


measures center-to-center distances to 
0.0005 in. in ten seconds regardless 





leading Hi-Fi producers specify CRUCIBLE PERMANENT MAGNETS 
for maximum energy...minimum size 


Crucible alnico permanent magnets are unsurpassed in their magnetic 
properties. They provide consistently higher energy product . .. which 
results in smaller, more powerful magnets. 


That’s why not only leading producers of high fidelity sound equip- 
ment, but hundreds of other discriminating manufacturers of instru- 
ments, controls, motors and other magnet-equipped devices, prefer 
Crucible alnico permanent magnets. 

Crucible has been one of the largest producers of this type of 
magnet since the alnico alloys were first developed. And backing up 
this twenty-year magnet experience are 54 years of quality steelmak- 
ing. For highest quality alnico magnets and technical help in their 
application, call Crucible. 


Q /CRUCIBLE| first name in special purpose steels 
5A. years of (Fine stetraking  NLNICO PERMANENT MAGNETS 


CRUCIBLE STEEL COMPANY GF AMERICA, GENERAL SALES OFFICES, OLIVER BUILDING, PITTSBURGH, PA. 
REX HIGH SPEED - TOOL -* REZISTAL STAINLESS °* ALLOY ° MAX-EL ° SPECIAL PURPOSE STEELS 
For more informatior e $6 on inquiry card. 
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IN THE AUTOMATIC 
CHEMICAL PLANT IS THE 
INSTRUMENT MAN... 





Qyqndde 


TUBE FITTINGS 


Swagelok Tube Fittings have a solid repu- 
tation for providing leakproof seals at all 
tube connections. 

Instrument men everywhere will tell you that 
smallleaks(alwaysanannoyance and usually 
difficult to locate) are completely eliminated 
with Swagelok Tube Fittings. 

In a Swagelok Fitting, two ferrules and a 
threaded chuck grasp tightly around the 
tube, forming leakproof seals at three 
separate points, yet resulting in no damage 
to the tube wall. 

Write for a Swagelok catalog now, address- 
ing Department 110 


/CRAWFORD FITTING CO. 


884 E. 140th Street, CLEVELAND 10, OHIO 


wagelok Tube Fittings 
Aluminum 


Available in 
|. Monel 


Fer more information circle 87 on inquiry card. 
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of hole sizes—in flat and irregular 
metal components having center dis- 
tance ranging from 0.040 to 12.4 in. 
Virtually foolproof technique: con- 
tacts are set against closest points in 
holes, then against farthest points. 
Three types, various ranges, each 
comes in a mahogany case with a cen- 
ter-distance standard check bar.— 


| Sorenson Center-Mikes, Inc., 264 Kos- 


suth St., Bridgeport, Conn. 
For tal circle 257 on inquiry card. 


ormation 


Dial Indicators 
New line of dial indicators combines 
improved design with features of pre- 
vious models; offers 140 models, 


“Regular” and “Nonshock” types, with 
balanced or continuous dials, jeweled 


| or plain (inserted bronze) bearings, 


English or Metric graduations, in all 
four standard A.G.D. groups plus a 


| complete series of “Long Range” mod- 


els.—The L. S. 
Mass. 


For more i 


Starrett Co., Athol, 


le 258 on inquiry card. 


rmation circ 


Centerless Grinder Gage 


New ‘‘Air-O-Limit Centerless 
Grinder Gage” comprises “Air-O-Lim- 
it Snap Gage,’’ ‘‘Booster Check 
Valve,” and “Light Signal Control 


1950 


Unit” which includes: standard gag- 
ing indicator calibrated to meet re- 
quirements, Nullmatic and Kendall 
regulators, pressure gages, pneumatic 
relays with electric pressuve switches, 
end red and green limit lights. In il- 
lustration, insert shows snap gage and 
booster check valve mounted on a cen- 
terless grinder, gaging through-feed 
ball bearing outer raceways.—Pratt & 
Whitney Div., Niles-Bement-Pond Co., 
West Hartford 1, Conn. 

For f ation circle 259 on inquiry card 


more inform 


Optical Tooling 
Instruments 
New jig transit and optical transit 
square (made by Brunson Instrument 
Co.) minimize alignment errors; es- 
tablish and maintain a vertical plane 
for setting points 
in assembly work, 
for gaging wear 
in tools and dies, 
and for general 
aligning pur- 
poses. Procedure 
in use of jig 
transit is based 
on “auto collima- 
tion” or “auto re- 
flection’’ prin- 
ciple. Optical 
transit square 
(not illustrated) 
represents an ex- 
tension of jig 
transit applica- 
tion. Its beam- 
splitter window 
permits a number of optical squares 
to be set up on one main line of sight. 
—Charles Bruning Co., 4700 Montrose 
Ave., Chicago 41, IIl. 
rcle 260 on inquiry card 


For more informatior 


Granite Layout Plates 

New uniquely-lapped black granite 
layout plates feature a “layout finish” 
which prevents seizure of gage blocks 
and checking fixtures. Continuous 
bearing surface is interspersed with 
micronic valleys (grain pattern too 
small for naked eye). Plates are now 
lapped to a finish of 3 to 16 micro- 
inches rms.—Collins Microflat Co., 
2326 E. 8th Street, Los Angeles 21, 
Calif. 


For more 


MACHINE AUTOMATION 
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Dividing Machine 
New “Atwood Automatic Circular 
Dividing Machine,” for dividing flat, 
cylindrical and tapered dials for in- 


1786 


struments, machine tools and fixtures, 
features: (1) a 20-in. table, (2) ac- 
curacy through master cams—not 
gear trains, (3) automatic cyclic op- 
eration, (4) quick resetting of lengths 
of graduations.—Engis Equipment 
Co., 431 S. Dearborn St., Chicago 5, 
Ill. 

For more information circle 262 on inquiry card 


Automatic Machine Tool 


New machine tool of “Transfer- 
matic” type has 29 stations: for 
drilling, chamfering, end-milling 
counterboring, reaming and tapping 
operations on sides, ends and top of 
automatic transmission housings. Ca- 
pacity, 100 pieces per hour at 100 








¥ ° ace é Si 


SILECTRON -corts...BIG or LITTLE 


any quantity and any size 


For users operating on government schedules, Arnold is now produc- 
ing C-Cores wound from %, 4, 1, 2, 4 and 12-mil Silectron strip. 
The ultra-thin oriented silicon steel strip is rolled to exacting toler- 
ances in our own plant on precision cold-reducing equipment of the 
most modern type. Winding of cores, processing of butt joints, etc. 
are carefully controlled, assuring the lowest possible core losses, and 
freedom from short-circuiting of the laminations. 

We can offer prompt delivery in production quantities—and size is 
no object, from a fraction of an ounce to C-Cores of 200 pounds or more. 
Rigid standard tests—and special electrical tests where required—give 
you assurance of the highest quality in all gauges. @ Your inquiries 
are invited. 


"Tue ARNOLD ENGINEERING (jOMPANY 
| SUBSIDIARY OF ALLEGHENY LUDLUM STEEL CORPORATION 
AL General Office & Plant: Marengo, Illinois 
| a! DISTRICT SALES OFFICES... New York: 350 Fifth Ave. 
waoarces Los Angeles: 3450 Wilshire Blvd. Boston: 200 Berkeley St. | 
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FOR ACCURATE 
FABRICATION of 


CUBICLES, 
CABINETS, 
PANEL 
BOARDS, 


see LITTLEFORD 








Manufacturers of Electrical and 
Hydraulic Control equipment must 
have accuracy in the fabrication of 
Cubicles, Cabinets 
and Panel Boards 


through experience in knowing how 


Control Boards 


Accuracy comes 


to shear, befid, form and weld 
sheet metals. Littleford 
skilled 


industry has been 


plate and 
has that experience, plus 
craftsmen, as 
served by Littleford since 1882 
These long years of producing 
fabricated products reflect in the 
finished unit. Littleford facilities are 
modern and afford an unprece 
dented 


and quality. If you have a problem 


standard of dependability 
involving accurate fabrication re 
member there is no substitute for 


experience and no substitute for 


Littleford workmanship 
Send blueprints and be as- 
sured of quality at low cost. 


PABRICATORS OF PLATE AND 
SHEET METAL PRODUCTS 
FOR INDUSTRY 

SINCE 1862 


LITTLEFORD BROS., INC. 
404 E. Pearl St. 
Cincinnati 2, Ohio 
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percent efficiency. Among features is 
use of pre-set tools and maker’s “Ma- 
chine Control Unit” with “Toolome- 
ters” for programming tool changes. 
The Cross Co., Detroit 7, Mich. 


For more information circle 263 on inquiry card. 


Turret Indicator Stop 


New “Sure-Stop” turret indicator 
stop aids in duplication of machined 
parts requiring close tolerances; 

maintains length 
tolerances; min- 
imizes possibility 
of operator error 
brought about by 
elements of pres- 
sure and feel by 
indicating cor- 
rect pressure. 
Unit is mounted 
on lathe carriage 
and stop mounts 
on lathe bed. 
Five quickly-ad- 
justable stops; 
added fine ad- 
justments made 
on drill rods ne close tolerances. Dial 
indicator range 0.150 in., 0.001-in. di- 
visions; center dial reads accumulated 
rotations of arrow in thousandths; 
adjustable tolerance limits. Primarily 
designed for lathes, unit can be quick- 
ly adapted to other machine tools.— 
D-S-C Machine Co., 27 Bertel Rd., 
Mount Vernon, N. 
For more information cir 


le "266 on inquiry card. 


Abrasion-type Cutting 
and Shaping Tool 
New “Model C Airbrasive Unit” 
can be used for precision cutting, 
drilling, etching and light deburring 
on hard brittle materials. Cutting ac- 
tion is almost non-heating, is per- 


777 
formed by a fine stream of gas-pro- 
pelled abrasive particles, traveling at 


near-supersonic speeds,’ directed at 
work through a small orifice nozzle. 
Selection of nozzles is available. With 
smallest nozzle, lines as fine as 0.008 
in. can be cut.—S. S. White Industrial 
Div., 10 East 40th St., New York 16, 
NN. 2: 

For more information cir 


cle 265 on inquiry card. 


Engraving Machine 


New “Model UE-3 Preis-Panto” en- 
graving machine has a fabricated 
floor stand, a new hand-wheel-screw 


se 2S 


work-table adjustment and other new 
features; is claimed to eliminate in- 
terference that occurs when two or 
more bench-type engravers are mount- 
ed on a common bench. Weight com- 
plete 170 lbs. Prompt delivery.—H. P. 
Preis Engraving Machine Co., 50 
Industrial Branch, Hillside, N. J. 

cle 266 on ingu 
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Polishing Stand 


New portable polishing stand for 
optical polishing paper is designed to 
eliminate difficulties experienced when 
attaching and holding flat any opti- 
cal polishing paper on a metal plate. 


It also eliminates time consumed in 
replacing paper after use. It permits 
a complete 50-yd. roll of 12-in. wide 
optical paper to be made available 
for immediate use.—Crane Packing 

0., 1800 Belle Plaine Ave., Chicago, 
Til. 


For more information circle 267 on inquiry card. 





TESTING 





Humidity and Temperature 
Test Cabinet 


New “Weatherlab” humidity-tem- 
perature test cabinet for use in above- 
freezing range is available in stand- 
ard 20 and 30 cu. ft. sizes for 





WHAT’S NEW AT BRISTOL. . 


CONTINUOUS STANDARDIZATION UNIT of the electronic Dyna- 
master eliminates need for dry cells and standardizing 
mechanism. Result: no interruptions in the operation of the 
potentiometer for standardization; no batteries to replace. 


No time out for standardization here 





Bristol Dynamaster potentiometer pyrometers 
give you No-Batt continuous standardization 


e You don't have to put up with interrupted performance from 
old-fashioned potentiometer pyrometers any longer! 

When you use a Bristol thermocouple or radiation-type 
Dynamaster, you get a continuous record or control of tem- 
peratures up to 4000°F in any type of fuel-fired or electric 
furnace or heating equipment. Thanks to the exclusive No- 
Batt continuous standardization which eliminates the need 
for dry cells in these electronic instruments, Bristol has been 





able to do away with interruptions formerly required for 
periodic standardization. 

Bristol electronic Dynamasters are made in round- and strip- 
chart, single- and multiple-record recorders, air-operated and 
electric controllers with all types of control actions. Two-pen 
and program control. 


BRISTOL DYNAMASTER CONTROLLERS in either 
the strip-chart model (shown above) or 
waakelan model, may be electrically or 
air operated. 2 position, 3 position, pro- 
portional, cha with automatic reset, or 
proportional input controls. On - off, pro- 
portional or reset air controls. 


For the complete story on the modern human-engineered 
Bristol Dynamaster, write for free 35-page booklet P1245. The 
Bristol Company, 113 Bristol Road, Waterbury 20, Conn. 





BRISTOL DYNAMASTER RECORDERS come in easy-to-read 
round-chart (shown here) or strip-chart models. Single 
record, multiple record or continuous 2 record designs are 
available. Bristol also supplies all types of time-tempera- 
ture program controllers. 


BRISTOL 


ORDING AND TELEMETERING INSTRUMENTS 


6 60 on 


POINTS THE WAY IN 
HUMAN-ENGINEERED INSTRUMENTATION 


AUTOMATIC CONTROLLING, RE 
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MAGNETIC 
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MAGNETIC AMPLIFIERS — 

These high gain, high per- 

formance Magnetic Ampli- 

fiers are especially suitable 

to drive two phase induc- 

tion servo motors requiring 

from 0.1 watt to 20 watts 

per phase on either 400 

eps or 60 cps powerlines. 

The output power is either 

in phase or 180 out of 

phase with the powerline 

depending on the D.C. input signal polarity. 


ST ANDAED ! 


DATA SHEETS 
AVAILABLE 


STANDARD 
TUBELESS SERVO AMPLIFIERS 


with builtin adjustable SERVO 
LOOP STABILIZATION. Packaged, com- 
pletely self-contained, magnetic servo ampli- 
fiers for position servo systems where either 
A.C. or D.C. error signals are available. De- 
signed for instrument type and power type 
servo systems to work with synchro control 
transformers or potentiometers and two phase 
induction servo motors. 


TRANSISTOR 
CURVE TRACER 


USES— 
Designing 
transistor cir- 
cuits — com- 
paring, match- 
ing and select- 
ing —detecting 
anomalies— 
studying ef- 
fects of tem- 
perature, age, 
normal usage, 
over-loading — 
detecting fail- 
ures and 
cause, 


WRITE FOR 
COMPLETE 


MAGNETIC 
AMPLIFIERS : INC 


632 TINTON AVE NEW YORK 55, NY 


yPR 
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simulation of most conditions between 
35 and 200 F. and between 20 and 95 
percent r.h.; is suitable for testing 
products for conformance to above- 
freezing JAN, MIL, and other specs. 

—Refrigeration Systems, Inc., 646 W. 
wW pr Blud., Chicago 6, Ill. 

r cle 268 or nquiry 


re information 


Temperature Test Chamber 

New “TC-2 Temperature Test 
Chamber,” superseding “TC-1,” has 
extended range permitting tests from 

65 F. to 350 F.; Weston industrial 
thermometer mounted on front panel; 
loading port at top permitting addi- 


tion of dry ice during extended opera- 

tion at low temperature. Working 

space 7-in. high x 15-in. wide x 7%- 

in. deep. Test load is carried in a re- 

movable tray provided with fifteen 

%-in. diam. openings for connections 

to objects under test.—Statham De- 

velopment Corp., 12411 W. Olympic 

Blvd., Los Angeles 64, Calif. 

For more information circle 269 
Portable Tension Tester 
New “Model 

tester 

a fixed distance or (2) 

tance at a fixed load; 


948” portable tension 
measures (1) variable load at 
variable dis- 
is readily 


adapted to special uses; can be made 
to individual specifications. It has 
been used as a field service tool (to 
test carbureter-valve springs and 
business-machine springs.) Lineal 
range % in. to 6 in.; tension from %4 
lb. to 1%, Ibs.—John ( ‘hatillon & Sons, 
85-93 Clif St., New York 38, N. Y. 
For more informat le 270 or juiry card 


Foam-rubber Softness Tester 


New “Model 302S Pandux Foam 
(Sponge) Rubber Tester” is a hand 
tester for measuring hardness or re- 
siliency of foam and sponge rubbers, 
as well as of other soft elastomers. A 
measurement is made by pressing it 
against material so that base is flush 


with material surface. This permits 
indentor to give a direct reading on 
scale.—Pacific Transducer Corp. 
11921 W. Pico Blvd., Los Angeles 64, 
Calif. 


For more information e 271 on inquiry card 


Temperature-cycle Tester 
New “St-120-3” testing chamber 

will automatically cycle test parts 

through alternate hot and cold tem- 


r 


eratures, up to 200 F. and down to 
120 F. High and low holding times 
adjustable between 0 and 120 min- 
utes. Other equipment includes a 24- 
hour chart recording thermometer, 
and a 2-in. porthole through which 
may be run test leads, ete.—Cincin- 
nati Sub-Zero Products Co., 3932 
Reading Rd., Cincinnati 29, Ohio. 
For nformation rcle 272 on ji 


Environment Simulator 

New environment-simulation cham- 
ber provides up to 7.5 psi. positive 
pressure in addition to simulating tem- 


(757 


peratures from 185 F. to —100 F., alti- 
tudes to 60,000 ft. and relative hu- 
midity from 20 to 100 percent.— 
American Research Corp., 11 Brook 
t., Bristol, Conn. 
nformation circle 273 on 


Ultrasonic Inspector 


New model of “Reflectogage” meas- 


ures thickness of steel sheet where 
only one surface is available, checks 
continuity of bonds, tests raw stock 





TR-120 


-SOMOLTS 


MALLORY 


Mercury Batteries Deliver 


.-- Constant Current 


... Constant Voltage 


1 etecnimecal necessity 


for the best performance 

















of transistor circuits 


ae 
\ 


These tiny, Mallory «developed 


Silverly tic Capacitors are also 
perfectly suited to the specialized 
needs of transistor and other low 
Write 


voltage circuits. today 


for information, 











Expect more... 
Get more from 


MALLorY 


Serving Industry with These Products: 


Electromechanical—Resistors « 


Electrochemical — Capacitors « 


Switches © Television Tuners * Vibrators 
Rectifiers 


Because they are designed especially for 
transistor circuits, Mallory Mereury 
Batteries offer the designer of transistor 
equipment many advantages. 


Constant current—constant voltage. 
Operating either intermittently or con- 
tinuously, Mallory Batteries provide 
energy uniformly and dependably. They 
require no rest periods in order to main- 
tain operating efliciency. 


Long shelf life. Even after many 
months—or even years—of storage, 
Mallory Batteries maintain their con- 
stant output characteristics and give long 
dependable performance. 

For temperature extremes from —65° F 
to +250° Fy, Mallory Mercury Batteries 
have proven their ability to maintain 


constant potential characteristics. 


Highly resistant to humidity and cor- 
rosion. Double nickel-plated steel 


M 


¢ Mercury Batteries 


Metallurgical — Contacts * Special Metals and Ceramics * Welding Materials 


MALLORY B& CO., inc 
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P_.R.MALLORY & CO. inc - 


ALLO 


jackets give extra protection to equip- 
ment that must operate in’ corrosive 
fumes, salt spray or high humidity. 


fbsolute vacuum or 5000 psi will not 
affect the operation of Mallory Batteries. 


High ratio of energy to size and weight 
permits miniaturization of electronic 
equipment, 


Leakproof and dimensionally stable. 
Mallory Batteries will not leak corrosive 
acids and can be safely used in close 
fitting receptacles, 


If you are designing equipment around 
transistor circuits. be sure and get com- 
ete information on Mallory Mercury 
Satteries. Our engineers will be glad to 
work with you in selecting a power 
supply that will meet your requirements. 
Technical Bulletin 1-6 will be mailed 
on request. 





E 2 i 
Peres 


INDIANAPOLIS 6, INDIANA 


on) 





DIAMOND 


“TILISCOPE’ 


(WIRED TELEVISION) 


Operator in central control room of large power 
station “SEES WHERE HE CAN'T LOOK’. Here 
he watches flame conditions in boiler furnace, 
stack smoke discharge, and water level in boiler 
nm “Utiliscope’’ screens of control panel. 


Centralized control is much more effective if it 
brings a SENSE OF REALISM into the control room 

if the operator can actually see what is going on 
outside his range of vision instead of depending 
upon indirect interpretations of operating condi- 
tions. The electric power industry has accepted the 
“Utiliscope” as an important factor in achieving 
better centralized control (as shown above). 

The “Utiliscope” has many other uses in industry 
where its low cost is quickly amortized by im- 
proved operation, greater safety or savings in 
labor. It is surprisingly simple and requires no 
special skill for installation and operation. Stability 
and reliability are exceptional. For additional 
information use coupon below. 


“UTILISCOPE”’ CAMERA 
“UTILISCOPE”’ RECEIVER 





address — 


DIAMOND POWER SPECIALTY CORP. 


FIRST IN INDUSTRIAL TELEVISION 


LANCASTER, ‘OHIO 


OFFICES IN 39 PRINCIPAL CITIES 


/ 





Diamond Specialty Limited Windsor, Ontario 


Since 1903, Diamond has Manufactured 
Quality Equipment for Industry 


For more information circle 63 on inquiry card. 
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for laminar defects. Using high ac- 
celerating voltages and slow sweep 
speed, it gives visual indications of 
steel thickness from 0.014 to 0.400 in. 
on a flat-face, no-parallax cathode- 
ray tube with directly-adjacent cali- 
bration tape. Tape is cranked into 
position for any one of six available 
testing ranges. Tolerance markers are 
adjustable in both width and position. 
Sperry Products, Inc., Danbury, 
Conn. 
For more information circle 274 on inquiry card 





Creep-testing Machine 


New automatic high-temperature 
relaxation creep testing machine of 
10,000-lb. capacity utilizes an “SR-4 

Load Cell” as 

an electrical 

pickup for load 

measurement; 

offers advantage 

of additional 

lower load 

ranges (5000 

and 2500 Ibs.) 

with a single 

pickup. Accura- 

cy is within 1 

percent of read- 

ing or 0.25 per- 

cent of full 

scale, which- 

ever is greater. 

Standard re- 

corder has a 

150-ft.-long 10- 

in. strip chart 

with 100 divi- 

1764 sions for full- 

scale readings; 

chart speed % in. per hour. Loading 
mechanism is a motor-driven screw 
jack; loading stroke 2% in. Elonga- 


| tion of the specimen is ‘held constant 


by an extensometer with electrical 
follow-up contact. Contacts operate 
unloading movement for strains of 
approx. 2 microinches per inch. 

Baldwin-Lima-Hamilton Corp., Phila- 


| delphia 42, Pa. 
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Portable Screen Room 


New “Portascreen,” said to be “en- 
tirely new to the industry,” is a pre- 
fabricated fully-assembled 35%-in.- 


Ble 


cubical screen room. (Other sizes 
available.) True double shielded 
screening with attenuation of over 100 
db frorn 5 Me. to 19,000 Mce., equalling 
that of maker’s larger screen rooms. 
Shipped sections can be assembled in 
5 minutes.—Erik A. Lindgren & As- 
sociates, 4515 N. Ravenswood Ave., 
Chicago 40, Til. 

Fe ¢ ' vor ce 276 


Auto Engine Tester 


New “Model TUT Tune-Up Tester” 
speeds up and improves engine tune- 
ups; makes seven over-all tests: (1) 

cranking voltage; 

(2) dwell tests 

for distributor 

trouble; (3) igni- 

tion timing; (4) 

secondary effi- 

ciency to show 
poor distributor 
cap and rotor 
connections, faul- 
ty wires and 
fouled spark 
plugs; (5) igni- 
tion test; (6) en- 
gine vacuum; 
(7) operating 
voltage. Purchase 
price (less than 
two hundred dol- 
lars), includes in- 
struction at time 
Sun Electric Corp., 
Chicago 


delivery is made. 
Harlem and Avondale Aves., 
31, Zl. 

e 277 oF 


Sound Level Meter 


New “IT-140M Sound Level Meter” 
is a low-cost light-weight pocket-size 
instrument for checking frequency re- 
sponse and dynamic range of high- 
fidelity sound systems; checking indi- 
vidual loudspeakers, record-players, 
recorders; and complete checks includ- 
ing response of room or auditorium. 
Industrial Television, Inc., 369 Lexing- 
ton Ave., Priension Nd 
For re matior e 278 on inquiry card 


“Raia Lamp 


New “Rectangular Illuminated In- 
spection Lamp” has 6% x 2h- -in. 


plano-convex lens, 6-in. focal length, 
rack-and-pinion focusing, two 12-watt 
fluorescents.—E sco Products, 1428 
Willow Ave., Hoboken, Far P 

j e ir atior e 279 


Glide-slope Tester 
New “Type F-12 Filter Assembly” 
is designed to be used with any signal 
generator which provides 90/150-cps. 
modulation for airborne VHF glide 
slope or localizer receiver testing, to 


é 





__ snow tight - - - 
-PROOF nt. The American 
pany sand tight -- ion, hot 
u it wi 
ter can changes 
Bi-Metal Tren pases extreme temperature 
blasts, dust, 


ts. 
and long exposure to the elemen 


MAXIMUM RESPONSE — MINIMUM FLUTTER. 
Highly sensitive dampening fluid on bi-metal coil as- 
sures fastest response to temperature changes and 
greatest resistance to pointer flutter and destructive 
vibration. 








FAHRENHEIT 


§ 


ALL W 
a — ee CONSTRUCTION. Processing 
corrosion-resistant ase. Stem is stainless Steel - 


eter life. ~ Contributes to longer thermom. 
Refineries chem 
’ ical and other proc 
e 
a nmericen Bi-Metal Dial “thats, plants find AMERICAN Bi-METAL 
®-spot temperature readings tops” for 

















Accuracy is guaranteed within 1% of the SPECIFICATIONS 
scale range. Application is simple and Temperature Ranges: From minus 60 
fast. Adequate clearance at back of case to 1000° F. 


permits easy use of wrench during instal- = and 5”. Graduations over 
u arc. 


‘ae Case: Aluminum alloy with smooth, black 
these precision-built, long-life thermome- enamel instrument finish. 


ters. Write for Bulletin 144. Bezel: Screwed to case 


lation. Get complete information about 








YOUR INDUSTRIAL SUPPLY DISTRIBUTOR is — — 
as close as your telephone. Take advantage Front: Heavy plate glass set in channeled 
of the broad experience of his organization gasket seals the case. 


and his ability to meet your most exacting Pointers: Adjustable type attached with set 
screw; easy to get at for setting. 


Connection: Fixed, 2” N.P.T. 


Separable Sockets: Available for use in 
closed systems or where the measured 
medium is corrosive to the stainless steel 
stem. Fit over all standard stem lengths ex- 
cept 212”. 


requirements quickly from local stocks. 











er — ~ —" * 4 
i : ; 4 Me hte, ‘ 
Ge é , oe 


Marweis A product of) MANNING, MAXWELL & MOORE, INC, stkatrorD, CONNECTICUT 


MAKERS OF ‘AMERICAN’ AND ‘AMERICAN-MICROSEN'’ INDUSTRIAL INSTRUMENTS, ‘HANCOCK’ VALVES, ‘ASHCROFT’ 


II alia || 
Ml GAUGES, ‘CONSOLIDATED’ SAFETY AND RELIEF VALVES, AIRCRAFT PRODUCTS. BUILDERS OF "SHAW BOx 
ape AND ‘LOAD LIFTER’ CRANES, ‘BUDGIT’ AND ‘LOAD LIFTER’ HOISTS AND OTHER LIFTING SPECIALTIES. 


wi 2ZOOW 9 


( MANNING 


r 
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VISIBILITY 








JERGUSON Series +5 


Reflex Gages 
Give you up to 1914” 


of Clear Visibility 


HE sharp black-white contrast of 

the liquid level against the empty 
space above, in Jerguson Series #5 
Reflex Gages, makes possible highly 
accurate liquid level readings even 
where lighting is poor. 

To give you extra long service, the 
gages are corrosion resistant; and the 
glasses are specially treated with Jer- 
guson Anti-Fouling Compound to give 
clearest visibility over a long period. 

Series #5 Low Pressure Reflex 
Gages are available in sections to give 
you any desired total gage length. 
Materials used are selected to conform 
to or exceed the rigid requirements 
of A.LS.L, A.S.T.M., and/or A.P.I- 
A.S.M.E, specifications. 


You can depend on Jerguson Gages, 
Wvite today for full information on 
Series #5 Gages, or for help on any 
gage problem. 


Gages and Valves for the 

Observation of Liquids and Levels 

JERGUSON GAGE & VALVE COMPANY 

100 Fellsway, Somerville 45, Mass. 
Offices in Major Cities 


Jerguson Tress Gage & Valve Co., Ltd., London, Eng. 
Pétrole Service, Paris, France 











f 
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permit checking accuracy of modula- 
tion levels provided by generator. Two 
pairs of matched 90- and 150-cps. fil- 
ters, for self-checking, provide in- 
creased safety factor of calibration 
precision.—Aircraft Radio Corp., 
Boonton, N. J. 
For more inf 280 


. rn 
Custom-made Testers 
New “Power Test-Sets” are avail- 
able to customer’s requirements. Cut 
shows “Model 78-S,” which adds a 
frequency meter to regular power 


values indicated as volts, amperes, 
kilowatts and vars, polyphase, with 
phase rotation indicator included. 
Niagara Electrical Instrument Co., 
559 Ellicott St., Buffalo 3, N.Y. 
f f yt 281 
Resistance Tester 
New “Model 
601 High Re- 
sistance 
Bridge” cov- 
ers range 
from 0.1 to 
100 megohms; 
accuracy bet- 
ter than 0.25 
percent 
Bridge unbal- 
ance voltage 
is amplified 
and fed to a 
null indicating 
mic roamme- 
ter. Circuit is 
such that in- 
dicator cannot be damaged by severe 
unbalance. Bridge can be used for pro- 
duction testing of resistors, and for 
general-purpose resistance measure- 
ments.—Shasta Div., Beckmann In- 
struments, Inc., P.O. Box 296, Sta. A, 
Richmond, Calif. 
@ informat 282 


Linearity Checker 

New “Lin-A-Chek” determines lin- 
earity of indicating instruments such 
as voltmeters, milliammeters, galva- 
nometers and recorders; of amplifiers, 
and of complete instrumentation chan- 
nels; checks preciseness of scale se- 
lector on VTVMs and other multi- 
range instruments of constant input 
impedance; provides a sequence of ten 
precisely equal increments of a-c. or 
d-c. voltages or currents.—Micromet- 
rical Development Corp., 2821. S. 
State St., Ann Arbor, Mich. 
i 283 


| j s¢ 


Ohmmeter 
New “Model C-6 Resistance Meter” 
adds a new feature to maker’s pre- 
viously-available ohmmeters: it is 
now possible to pre-set an acceptable 


value of capacitor leakage resistance, 
then test capacitors by using instru- 
ment as “go-no-go” gage.—Southwest- 
ern Industrial Electronics Co., 2831 
Post Oak Rd., Houston 19, Tex. 

’ f + r 284 


Resistance Analyzer 
New Resistance Analyzer measures 
voltage coefficient of resistances from 
1,000 ohms to 111 megohms to with- 
in 0.1 percent. Voltage coefficient of 
any resistor up to 1.5 watts can be 


determined to as low as 0.0002 percent 
per volt. Voltage across measured re- 
sistance is continuously variable in 
two ranges from 0 to 500 volts.—The 
Kuljian Corp., 1200 N. Broad St., 
Philadelphia, Pa. 
formation 285 


Voltage Coefficient Tester 

New “Voltage Coefficient Test Set,” 
first commercially-available instru- 
ment of its kind, provides a rapid and 
reliable measurement of voltage co- 
efficient for composition resistors; 





Why Automatic Sequencing 
of Batch Operations 


SAVES DOLLARS... 


..- because the Taylor FLEX-O-TIMER’ Time Cycle Controller 
"does its own thinking’’= takes care of as many as 36 operations 
automatically, thus saving operator man hours ! 


THIS dividend-paying instru- 
ment is the Taylor FLEX-O- 
TIMER Time Cycle Control- 
ler. It provides precise, auto- 
matic timing of the sequence 
and duration of up to 36 proc- 
essing operations involving 
temperature, pressure, mech- 
anical motion, electrical en- 
ergy or combinations. There 
are hundreds of applications 
throughout industry where 
this versatile controller can 
insure greater uniformity of 
processing, save operator effort —- both physical and 
mental—and save you money. If you say “yes” to any 
of these questions it will pay you to call in your Taylor 
Field Engineer now. 


The Taylor Flex-O-Timer 
Time Cycle Controller 


Q. Do you have batch processes requiring personnel to 
perform multiple operations in sequence with complete 
reliability? 


A, The Taylor FLEX-O-TiIMER Controller enables you 
to coordinate batch processes to meet the requirements 
of a continuous process. You don’t have to rely on 
people to turn the valves or perform other operations 
at the right time; e.g., the regeneration of a contam- 
inated catalyst bed in a continuous process. The FLEX- 
O-TIMER Controller will:—stop the process; clean out 
process fluids; backwash the bed—or burn out the im- 
purities; put the unit back on stream. All this auto- 
matically and in accordance with the best practices. 


Q. Are you faced with reprocessing and consequent costly 
waste if certain manual operations do not take place at the 
right time, in the right sequence and for the correct duration? 


A, You eliminate the possibility of human error with 
this robot brain in control. You can depend on the 
FLEX-O-TIMER Controller to turn the valve, pull 
the switch or perform other operations — automatically; 
e.g., the molding of plastics or vulcanizing of golf balls. 


For more 


Q. Can customer dissatisfaction ever be traced to variations 
in product quality due to processing irregularities? 

A. Once you've developed the optimum time, tempera- 
ture, pressure and other variables for a process you can 
be sure of repeating that process exactly, time after time; 
e.g., back washing of filter beds in a continuous process. 
Result: You are assured of a uniformly high quality 
product—the secret of repeat business. 


Q. Wouldn't you consider it a good investment if a com- 
pletely automatic sequencing control system applied to your 
batch processes paid off in a year or less? 

A. Many chemical plants have increased their profits 
by revamping their batch processes in this way, using 
the Taylor FLEX-O-TIMER Controller as the key in- 
strument; e.g., the operation of hydraulic presses in 
removing excess chemical from fibrous materials; plas- 
tic press operation; dry ice molding; the lamination of 
plywoods; tire molding; the opening and closing of 
dump valves in paper pulp bleach cells; the batch hydro- 
genation of edible oils and fats. 


Q. Why is this system so successful? 

A. Because Taylor Instrument Companies have the 
necessary experience and know-how to apply instru- 
mentation of this kind to the best advantage in many 
diversified industries. Taylor Engineers have acquired 
this skill through many years of working in the field 
with instrument men and engineers. Their knowledge 
is at your disposal. Why not write today! Also ask for 
Bulletin 98154. Taylor Instrument Companies, Rochester, 
N. Y., or Toronto, Canada. 


¢ 


Laylor Lnslruments 
MEAN ACCURACY FIRST 
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HARD WORK 
WANTED! 


magnetic fluid clutch 
recording milliammeter 


If you must make SENSI- 
TIVE RECORDINGS under 
ADVERSE CONDITIONS, 
the Texas Instruments field- 
proven Dual Recording Milli- 
ammeter was designed with 
you in mind. It is a durable, 
ink-writing, accurate recorder 
with two independent chan- 
nels and four selective chart 
speeds...all in a 15% Ib, 
portable instrument. 


MAGNETIC FLUID 
CLUTCH meter movements 
make possible a sensitivity of 
0.45 inch per 100 microamps 
combined with adherence to 
rigid military aircraft require- 
ments for shock, vibration, 
explosion, and humidity resist- 
ance. High resultant torque 
permits the startling reduction 
in recorder size and weight 
and creates a new degree of 
independence from shock, vi- 
bration and pen drag. 


e write today 
for bulletin 
DL-C 400! 


TEXAS INSTRUMENTS 


i'n cormrPOQORATEOSO 


000 LEMMON AVE. DALLAS 9, TEXAS 


For more information circle 67 on inquiry card. 
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also for study of resistor materials 
and geometry, contact behavior, and 
semiconductor phenomena. It can be 
used for inspection and quality con- 
trol. It operates on principle that the 
non-ohmic nature of a material or re- 
sistor (i.e. voltage coefficient) gives 
rise to current harmonics when an 
alternating voltage is applied. Tem- 
perature nonlinearities are thereby 
separated from voltage nonlineari- 
ties; component can be tested up to 
rated power-dissipation conditions; 
harmonics can be accurately inter- 
preted in terms of material’s voltage 
coefficient.—Brunswick Instruments, 
P. O. Box 813, New Brunswick, N. J. 
e 286 on inquiry card 


For more information cir 


Color Bar Generator 
New “Model 509-DR Color Bar 
Generator,” for TV test and align- 
ment, provides I, Q, R-Y signals rep- 
resenting wide-band, narrow-band, 





1855 J 
and red color difference signals in 
addition to green, yellow, red, ma- 
genta, blue, cyan, black and white 
standard color bars; also a dot pat- 
tern which may be superposed on any 
of these.__Telechrome Mfg. Corp., 88 
Merrick Rd, Amityville, L. I., N. Y. 

informat e 287 on inquiry card 
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Megohmmeter 
New “Type L Megohm Meter,” for 
high-speed testing of windings, cables, 
capacitors, etc., for insulation leakage 
in accordance with ASTM D-257-52T, 


features constant voltage and built-in 
voltmeter; large reciprocal scale cali- 


brated directly in megohms. Three 
models of varying ranges and test 
voltages.—/Jndustrial Instruments, 
Inc., 89 Commerce Rd., Cedar Grove, 
N. J. 

For format e 288 


Test Clip Insulators 
New vinylite insulators for test 
clips are offered in two new coding 
colors—Electric Blue and Canary Yel- 
low—in addition to red and black, for 


identification of different test leads, 
for 3-phase circuit test work, ete. 
Blue and yellow are available for 
seven clip sizes.—Mueller Electric Co., 
1566B East 31st St., Cleveland 14, 
Ohio. 

For more information circle 289 on inquiry card 


Color-signal Synthesizer 

New “Model 636-B Chromalyzer” is 
said to be “a complete color TV sta- 
tion in a space &x8x15 in.”; is de- 
signed for serviceman faced with 
problem of checking and aligning 
home color receivers; provides all 
standard color signals he needs.— 
Telechrome, Inc., 632 Merrick Road, 
Amityville, L. 1., N. Y. 
f ais Real ae e 290 on inquiry card 


For 








Expanded-scale Voltmeter 


New “Model 101” a-c. voltmeter fea- 
tures both scale expansion and means 
of recording over 100-to-500-volt 
range. It covers voltage range in thir- 
ty-nine 10-volt steps, full-scale. True 
rms. readings are obtained with ac- 
curacies better than 0.25 percent of 
input voltage. Frequency response is 
uniform between 50 and 2000 cps. 
Built-in recorder connections, for con- 
tinuous recording of line voltage fluc- 
tuations with a 1l-ma. d-c. recorder, 
simplify problems of voltage regula- 
tion or stabilization in any a-c. sys- 
tem.—Arga Div., Beckman Instru- 
ments, Inc., 220 Pasadena Ave., South 
Pasadena, Calif. 

For more information circle 291 on in 


Digital-indicating 

Volt-ohm-milliammeter 

New “Digitester 48A” is a quan- 
tizing volt-ohm-milliammeter with 
accuracy of 0.1 percent and 0.8 second 
response speed. Readout is in digits. 
Ranges: up to 10 megohms in seven 
ranges, 1000 volts in six ranges, 1 








ampere in six ranges. Maximum ac- | ) 
curacies (lowest scales) are 0.01 
ohm; 0.00001 volt; 0.1 microampere. yada 


No accessories or external references 


necessary.—Telecomputing Corp., 
Santa Anita Ave., Burbank, Calif. F 0 | M A | 
For more information circle 292 on inquiry card. cor Cr- Nn ro ers 
Frequency Standard 
New “Model E-19 Secondary Fre- 
quency Standard” provides sinoidal 


frequencies with accuracy of 0.001 
percent; powered from 115 v.ac., 











is 


50/60 cps.; contains internal voltage 
regulation. Output frequencies of 10,- 
000, 1000 and 100 eps. are derived 
from low-temperature-coefficient crys- 
tal oscillator. Relay rack mounting 
on request. Models also available with 
additional output frequencies and 
other features.—El Mec Laboratories, 
Inc., 730 Boulevard, Kenilworth, N. J. 
rcle 293 on inqu 


ormatior a 


Volt-ohm-microammeter 

New “PL 1004 Multimeter,” made 
for the Military as “TS352B/U,” is 
now available for commercial and in- 
dustrial use. This is the identical wa- 


Monitor and record flue gas optical density 


at AMERICAN SUGAR REFINING CO. 


Changes in smoke density too fine to see with a naked eye 
are indicated and recorded on Capacilog Recorder-Con- 
trollers at American Sugar Refining Co., Brooklyn, New 


York, where Domino Sugar is produced. Versatile Capaci- 
terproof volt-ohm microammeter built ; i ee : 
to MIL-M-4269 (USAF) and used for | logs provide for excess smoke and air indication and signal- 
testing elements of electronic and elec- ing for a variety of smoke abatement jobs. Their unique 
trical circuits and to check existing 5 
circuits, both a.c. and d.c.—Phaostron simplicity assures maintenance-free, dependable operation. 
Co., 151 Pasadena Ave., So. Pasadena, ; ee P sees O) 
Calif. Use them for precise measurement, indication, control, and 


# information circle 28 en inquiry cord permanent record of temperatures, speed, static strain loads, 
Spectrum Analyzer a-c/d-c voltage and amperage. Read about Capacilog accu- 
New “Model TSA Portable All 
Band Spectrum Analyzer” covers 
range of 10 to 22,000 Mc. with three 
interchangeable RF heads. Single-dial Stop smoke, 
direct-reading RF tuning control for 
quick selection of any frequency spe: save fuel! 
Sentry smoke density sys- 
tems, manufactured by L. V. 
Edwards, Rockville Center, 
New York, cut fuel losses 
due to excess air or smoke. 
Light beam across stack 
breeching falls on Photronic 
cell to which Capacilog 
meter is connected. Capac- 
ilog controls spotlight, sig- 
nals, ete., and patter A 
changes in smoke density. 


racy and simplicity in Wheelco Bulletin C2-2. 


BARBER-COLMAN COMPANY, DEPT. E, 1515 ROCK ST., ROCKFORD, ILLINOIS 

Industrial Instruments * Automatic Controls « Air Distribution Products « Aircraft Controls * Small Motors 

Overdoors and Operators * Molded Products » Metal Cutting Tools * Machine Tools + Textile Machinery 
For more information circle 68 on inquiry card. 
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"couldn't do : a ) 
trum. Swept IF yields constant dis- 
m persion characteristics completely in- 
without my ' dependent of frequency  setting.— 
: : > , "Eaentadwice (lay 0] n- 
, Polarad Electronics Corp., 100 Metro PTTTT Testis 


politan Ave., Brooklyn 11, N.Y. 
' rmat 295 


TAY Ke) R Spectrum Analyzer DIAL THERMOMETERS 


New “Rayspan Spectrum Analyzer” 


is said to combine “excellent resolu- 
COMPARATOR tion with a far higher analysis speed in 3 types to suit any 


requirements 


for pH, CHLORINE | 
TESTS” 


PATENTED 


Full 41/7,” dial face, 
. ‘ . | than is possible with conventional in- © Stem can be placed 
That’s what chemists and engi- | struments.” Instead of sweeping a ny angle and 


neers say in plants all over the | single gate over spectrum to be ob- case can be rotated 
country ... because Taylor | served, it contains many narrow gates to any readable 
C : f: | (or filters) adjacent in frequency and Position, 

omparators give you fast, covering any desired spectrum. Signal 
easy determinations of pH, to be analyzed is fed to all filters si- Rigid Stem Dial Ther. \ 
chlorine, phosphate as well as multaneously; output of each filter is mometer tapered bulb, 

4 . applied to stator of a capacitance interchangeable with 
complete water analysis. And commutator which, when scanned by standerd industrial ther- 
you can make these determina- rotor, yields output of all filters in mometer separable socket. 
tions anywhere in the plant! frequency sequence. Speed of scan not (As illustrated above.) 
“ limited by filter characteristic times. 

No need to carry solution Equipment Eng’g Div., Raytheon Wall Mounted Dial 
samples back to the lab since ~~ gy Boson 148 California St., Newton Thermometer with 
your Taylor set is lightweight, ogi : flexible connecting ar- 


For 


rmation circle 296 on inquiry card 
small, and no trouble at all to - mor. Case adjustable to 
° h | : ¥ easy reading position. 

carry with you. Null Indicator 


New “ElectroniK Null Indicator,” Flush Mounted Dial 

said to be “the first radical departure Thermometer for pan- 

: : from the conventionally used galva- el mounting with flex- 
There’s no chance of mechanical nometers,” speeds up resistance and ible connecting armor. 


inaccuracy because all Taylor Liquid potential measurement by utilizing 
Color Standards carry an unlimited ~ 
guarantee against fading! 


All three types have a full 
4," dial face. 


for accuracy: Mercury actuated , . . Fully Com- 
pensated by Invar Compensaton. Guaranteed 
Accurate 1 scale division. 
Taylor Comparators use the familiar | & for angularity: Can be adjusted to most read- 
colorimetric method of comparison, able position at any angle desired. 
but without the need for fragile, ‘ for readability: Bold Black Numbers...11” of 
single Neasler tubes. All color stand- scale Reading Dial face can always be placed 
ards for a single determination are "'— : in easiest readable position. 
housed in a sturdy plastic slide. - aii for interchangeability: Always specify 


Many different slides may be used “PALMER” Separable sockets as they are inter- 
on the same base. t changeable for Dial or Industrial type Ther- 


‘ mometers. : 
GET THE FULL STORY from your lab : Send for Bulletin 51-129 for details on 
supply dealer or write for free book," Modern the New Palmer Dial Thermometer. 


pH and Chiorine Control". Gives . 

theery and application of pH precision bridges and potentiometers. 
and Chlorine control, illustrates To operate it, close switch and bal- 
and describes full line of Taylor ance bridge: balance point is indicated 
Comperaters. by return of pointer to zero, whereas 


light-beam galvanometers take much 
longer to cease oscillating or come THERMOMETERS, INC. 


| back on scale.—Jndustrial Div., Min- Norwood Ave , Cincinnati 12, Ohio 


W. A. iy \ Ane) a neapolis-Honeywell Regulator Co., Mfrs of Industrial Laboratory 


hi , : , cording and: Mal’ Thermometer 
416 RODGERS FORGE RO * BALTIMORE. MD Philadelphia 44, Pa. Recording and Dial Thermomet 
f mor format e 297 
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al . . . 
Electrical Indicating 
Instruments 
New complete lines of “Custom 


Panel Instruments” (non- ruggedized | 


and non-sealed), “Sealed Panel In- | 
struments” and “Ruggedized Panel | 


Instruments” are added to maker’s 
“Ruggedized and Sealed (MIL-10304) 
Panel Instruments and Null Indica- 
tors.” Available in a-c. and d-c. ranges 


in 1%, 2%, 3% and 4%-in. sizes with | 


interchangeable round or square 
bezels, front or rear zero adjustments, 
optional mirror scales.—Phaostron 
Co., 151 Pasadena Ave., So. Pasadena, 
Calif. 
rn e 298 on inquiry card 
Electrical Indicating 
Instruments 
New “Six-inch Custom Panel Me- 
ter,” non-ruggedized and non-sealed, 
is for applications requiring accuracy 
of an expanded scale reading. Instru- 


ments are available in a-c. and d-c. 
ranges and incorporate maker’s basic | 
movement as in “Ruggedized Meters,” 
with exception of shock mounts.— 
Phaostron Co., 151 Pasadena Ave., So. 
Pasadena, Calif. 

For more information cir 299 on inquiry card. 


Wide-band CRO 
New “Type 323 wide-band cathode- 
ray oscilloscope features high-preci- 
sion measurement of both time and 
amplitude over entire range of gen- 





Ri By oe 
winter of ee 


se 


ca 


A NEW PLANT 


A modern building designed specifically 
for relay manufacture is another step 
in the continuing effort to improve 
Struthers-Dunn services and maintain 
maximum production of high quality 
products at favorable prices. 


A NEW LOCATION 


The entire Struthers-Dunn factory and 
headquarter offices have been moved 
to a new location, approximately 15 
miles Southeast of the Philadelphia- 
Camden Area. 


NEW ADDRESS 


LAMB'S ROAD e PITMAN, N. J. 


NEW TELEPHONE 


PITMAN 3-7500 


For more information circle 71 on inquiry card 
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M" 


fingertips... 


--- nothing like it! 


This revolutionary ANALYTICAL pH PROBE 
UNIT makes possible on-the-spot pH read- 
ings anywhere. No more trips to the labora- 
tory, no supports, beakers holders or sepa- 
rate electrodes. 
This PROBE UNIT has made possible a true 
pocket sized pH METER that simplifies pH 
determination and eliminates errors due to 
sampling techniques, turbidity, and presence 
of oxidizing or reducing agents. 
No indicating solutions, mea- 
surement of sample or color 
matching are necessary. 


Completely self- 

contained in water- 

proof ever-ready case 

with shoulder strap. 

PRICE $125.00 

Instrument size: 3x5-7/8 x 2-1/2 inches 
Case size: 3-3/4 x 6-1/2 x 4-1/8 inches 
Weight with accessories: 3 Ibs. 


OW ANALYTICAL MEASUREMENTS, INC. 
Wij} 585 Mein St., Chatham, N. J. 


Please Send Full information To: 


For more information circle 72 on inquiry card. 
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NEW INSTRUMENTS 








eral laboratory applications. New 
sweep “notch” enables speeding by a 
predetermined factor any 2-in. por- 
tion of 4-in. trace; is movable along 
trace.—Allen B. Du Mont Laborator- 
ies, Inc., 760 Bloomfield Ave., Clifton, 
N. J. 


For more information circle 300 < quiry card. 


Plexiglass-front 214-in. 

Electrical Instruments 

New “Model 721” 2%4-in. square 
semi-flush instruments have case front 
molded of Plexiglass: can be fur- 
nished entirely clear to give a view 





of movement. Large square window 
slopes backwards at a slight angle. 
Rim and lower third of case may be 
spray lacquered in any color and vari- 
ous finishes.—Burlington Instrument 
Co., 151 N. Third St., Burlington, 
Iowa. 

For more information circle 301 on inquiry card. 


Self-shielded Portable 


D-c. Instruments 


New “Model 281” miniature port- 
able d-c. instruments (accuracy with- 
in 1 percent) employ “Weston Core 
Magnet Mechanism” which provides 
such excellent shielding that magnetic 


field created by a conductor carrying 
15,000 amperes at a distance of 3 ft. 
from an instrument causes a tem- 
porary error in indication of less than 
1 percent. Instrument can also be 
used close to magnetic materials with- 
out affecting accuracy; withstand a 
dielectric test of 2,600 v.ac. rms. be- 
tween case and terminals in accord- 
ance with A.S.A. specs. Scales are 
hand-calibrated; mirror and knife- 
edge pointer eliminate parallax errors. 
Single and multi-range voltmeters, 
ammeters, and volt-ammeters.—Wes- 


| ton Electrical Instrument Corp., 614 


Frelinghuysen Ave., Newark 5, N. J. 


For more information circle 302 on inquiry card. 





WR § ar 
NETWORKS 


SPECIAL NETWORKS FOR 
UNUSUAL REQUIREMENTS 





INSTRUMENT 
LABORATORIES 


AUSTIN, TEXAS 


* Temperature stable 
* Hermetically sealed 


A SOLUTION to your special 
filter problem may be in produc- 
tion. Typical standard items are: 


SERIES 500 TWIN-T RC 
notch networks, accurate and 
stable, in the well-known par- 
allel-T circuit. All common and 
many special null frequencies. 


SERIES 410 SERVO LEAD 
networks combining derivative 
action with low pass hum and 
ripple filtering. 


SPECIAL NETWORKS from 
our design library, or from your 
own design and specifications, 
can be maintained quickly and 
economically. Correspondence on 
application problems will be an- 
swered promptly. 


Bulletins containing full 
engineering information 
are sent on request 





203 RIVERSIDE ORIvE 
AUSTIN 4, TEXAS 








For more information circle 73 on inquiry cerd. 








ELECTRICAL-INSTRUMENT 
ACCESSORIES 


Range-extending VDRs 


New “Models 

2006 and 2007” 

resistive voltage 

dividers for mak- 

er’s Vacuum Tube 

Electrometers 

have maximum 

inputs of 2,000 

and 20,000 volts 

respectively, and 

input impedances 

of 1012 ohms. 

They make avail- 

able a new type 

of high-imped- 

ance d-c. kilovolt- 

meter. Several 

, unique features 

eee are cited, includ- 

ing unusual portability, polarity sensi- 

tivity, an extremely short time con- 

stant, and a wide selection of voltage 

ranges.—Keithley Instruments, 3868 
Carnegie Ave., Cleveland 15, Ohio. 


For more information circle 303 on inquiry card. 


Oscillograph Galvanometers 





New “Series M,” said to be “the | 


most sensitive galvanometers yet pro- 
duced for recording oscillographs,” 


are %-in.diam. | 
21/32 | 
in. long; are | 


by 2 


inserted di- 
rectly into 14 
numbered 
holes in oscil- 
lograph’s 
magnet bank 
making all 
electrical con- 
nections auto- 
matically; are 
isolated from 
one another 
and from 
ground. Other 
features of 
2% - in. - wide 
magnet bank 
include heater 
elements and thermostat; individual 
vertical adjustment of each galvan- 
ometer light spot without disturbing 
positions adjacent galvanometers; and 
no need to insert dummy galvanome- 
ters into vacant positions to maintain 
magnetic field. Optical lever is 11.8 
in. (30 cm.).—Heiland Research 
Corp., 130 E. Fifth Ave., Denver 9, 
Colo. 
For more information circle 304 on inquiry card. 


Attenuation Networks 


New “690 Series Plug-In Attenua- 
tion Networks” permit input and out- 
put impedance to be changed by sub- 
stituting plug-in pads of value de- 
sired; are available in either “T” or 


f 








fast, accurate 


measurement 


for production line and laboratory 








CEC Type 1-117 Vibration Meter 








Accommodating up to 3 plug-in, high- 
pass filters for the elimination of un- 
wanted low-frequency interference, the 
new CEC 1-117 Vibration Meter is 
unexcelled for production-line or lab- 
oratory measurement of vibratory dis- 
placement or velocity. Rugged, accurate 
and reliable, the instrument is suitable 
both for field operation and rack- 
mounted service. Input signals from 
self-generating pickups, either attached 
to, or held against the vibrating struc- 














Consolidated Engineering 


CORPORATION 


ture, are amplified and read on a large, 
calibrated meter. For wave form analy- 
sis the meter output can be fed to a 
cathode-ray oscilloscope or a recording 
oscillograph. For continuous monitor- 
ing the CEC 1-117 can be used to acti- 
vate warning devices or to cut off the 
power, thus preventing vibration dam- 
age. For vibratory velocity, displace- 
ment and frequency determination 
investigate CEC’s 1-117. Write for CEC 
Bulletin 1538-X1, 


ACCESSORY PLUG-IN HIGH-PASS FILTERS, individually 
selected or removed from circuit by 4-position 
switch, cut off at 30, 70, and 110 cps, make the 1-117 
ideal for applications where unwanted low fre- 
quency vibration interferes with the desired signal. 


INDIVIDUAL QUICK DISCONNECTS Locking type con- 
nectors are provided for the four input channels. 
Jacks facilitate connection of output to recording 
oscillograph or external meter, Storage space for 
power cable recessed into rear panel. 


ANALYTICAL INSTRUMENTS 
FOR SCIENCE AND INDUSTRY 


300 North Sierra Madre Villa, Pasadena 15, California 


Sales and Service through €E€ INSTRUMENTS, INC., a subsidiary with offices in 
Pasadena, Atlanta, Chicago, Dallas, Detroit, New York, Philadelphia, Washington, D. C. 
For more information circle 74 on inquiry card. 
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The Duplex Function Plotter 


— plots two variables vs a third 


Newesr of the many modifications of the ElectroniK recorder for research 
purposes is this two-pen version of the famous Function Plotter. It has 
three independent measuring systems; one for each of the horizontally 
moving pens, and one for the vertically moving chart. It is thus able to 
draw two simultaneous curves representing the relationship x,x’=f(y). 


The Duplex Function Plotter gives research men better data in the testing 
of missiles, engines, nuclear reactions and many other studies. It provides 
a continuous plot of two related functions on a single chart . . . eliminates 
the labor and possibility of human error in replotting from two separate 
records. 


Input to either pen or to the y-axis can be practically any variable that 
can be converted to a d-c signal. All three inputs can be of different 
calibrations. 


Two new instruments to 


The FLectnaniK Null Indicator 


—the successor to the galvanometer 


Tue LAB MAN’S ideal null balance d-c detector, the ElectroniK Null In- 
dicator is completely free from all the limitations of galvanometers. It 
speeds bridge-balancing operations, because there’s no “‘loss of spot’’ from 
excess signal. It takes heavy overloads without damage. It’s unaffected by 
vibration, and needs no special mounting or leveling. 


The Null Indicator has high sensitivity and quick response. It indicates 
in less than one second . . . ideal for production testing. Its stable electronic 
circuit holds steady zero after warm-up. Just plug it into any 115-volt, 
60 cycle line and it’s ready to use. 


Current sensitivity is 0.6 x 10°° amperes per millimeter . . . voltage sensi- 
tivity 1 microvolt per millimeter. Input impedance is 1500 ohms. Eco- 
nomical price places the ElectroniK Null Indicator within the reach of any 
research budget. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., Industrial Division, Wayne 
and Windrim Avenues, Philadelphia 44, Pa. 
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Your nearby Honeywell field engineer 
will be glad to discuss how these and 
other Honeywell instruments can help 
to save time and routine labor in your 
research werk. Call him today ... he’s 
@s near as your phone. 


@ REFERENCE DATA: Write for Data Sheet No. 10.0-7, hitwen eee 
“ElectroniK Duplex Function Plotter,"’ and for Data Sheet 
Wo. 10.0-12, “Electronik Null Indicator.” oneywe 
} 


BROWN INSTRUMENTS 


Tout un Coitiol 





NEW INSTRUMENTS 


“Balanced H” circuits. Range: 110 
db in 1-db steps on 2-dial series, or 
111 db in 0.1-db steps on 3-dial series. 
Card-type non-inductive winding 
gives frequency range of zero to 50 
ke. (above 50 ke with a slight decrease 
in accuracy).—Daven Co., 191 Cen- 


tral Avenue, Newark, N. J. 
For more information circle 308 on inquiry card 
700. r ALI) im Short-wave Converter 
3 ‘i MCL-50/50 = Signal- 


New “Type 
Splitter” is a complete variable-band- 
width single-sideband converter to be 


CPi super high-temp siciieel switch used with general-purpose communi- 
B22 


© FASTER RESPONSE DUE TO 
LOWER THERMAL MASS 


rps ey Ph een cations receivers; provides jam-free 
CLOSE TEMPERATURE bandwidth for all long-range reception 
CALIBRATION of double- or single-sideband, pro- 

gram, voice or FSK transmissions.— 

© OPERATING J. L. A. McLaughlin Corp., La Jolla, 


TEMPERATURES TO 1700°F Calif. 
For more information circle 306 or 


© OVERSHOOT TO 2000°F Sweep Generator 


© MAXIMUM VIBRATION _ New “Model 610 High Speed Sweep 
RESISTANCE Generator,” for CR indicators or other 
applications requiring a rapidly-ris- 
© CONSTRUCTED OF HIGH 
TEMPERATURE ALLOYS 


© LIGHTWEIGHT 
(Approx. 6 ounces) 


© PLATINUM IRIDIUM 
CONTACTS FOR LONG LIFE 





ing linear voltage, provides continu- 
ously-adjustable sweep speeds of 0.05 
to 500 cm./usec.; can be triggered 
for single or repetitive sweeps; will 
also provide a brightening pulse and 
gate outputs. Flexibility and versatil- 
ity make practical the study of short- 
range radar return fmm A contact 
phenomena, and other extremely fast 
signals.—Spencer-Kennedy Labora- 
tories, Inc., 186 Massachusetts Ave., 
Cambridge 39, Mass. 

For more information circle 307 on inquiry card. 








Adapter for Snap-around 
Volt-ammeter 


New “Amprobe Energizer Model A- 
40” makes possible instant current and 
voltage readings at wall outlet, when 


CONTROL 
PRODUCTS 
TT 


HARRISON NEW VERSE 


For more information circle 76 on inquiry card. 
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used in conjunction with a_ snap- 
around volt-ammeter; has receptacles 
for measuring line voltage at outlet 
while appliance is connected to line. 
Illustration shows use for measuring 
current.—Pyramid Instrument Corp., 
Lynbrook, N. Y. 


For more information circle 308 on inquiry card 


All-purpose Dolly 


New “Model OD-1” all-purpose 
dolly has many uses in lab and on 
production line. Basic dolly has two 
24 x 24-in. steel shelves (19%-in. be- 


tween shelves). Available accessories: 
drawer assembly (with provisions for 
lock), five-position bar lift which tilts 
instrument; power outlet strip.— 
Browning Laboratories, Inc., Win- 
chester, Mass. 

For more information circle 309 on inquiry card. 


Sawtooth Generator 

New “Model 54 Automatic Oscillo- 
scope Sweep” locks onto a signal of 
0.1 to 50 volts in frequency range of 
20 to 30,000 cps, and automatically 
generates a perfectly-synchronized 
sawtooth sweep voltage of constant 
amplitude, fed to X axis amplifier. 
It is said to “halve the time required 
to use a CRO” because CRO user does 
not have to constantly readjust coarse 
and fine sweep frequency and syn- 
chronizing controls. Input impedance 
1 megohm. Sweep frequency always 
one-half signal frequency, so that two 
cycles of signal are displayed.—Audio 
Instrument Co., Inc., 1383 W. 14th St., 
New York 11, N. Y. 


For more information circle 310 on inquiry card. 


Cathode Follower 

New “Type 1523” 

is a miniature plug-in 

resin - encapsulated 

high-efficiency dual- 

type cathode follower 

designed for coupling 

low output imped- 

ances with high input 

impedances. It utilizes 

Type 5687 tube’s 

properties to provide 

two independent cath- 

ode followers within a 

ated single unit; is said to 
be ideally suited for 

joining flip-flops, oscillators, and volt- 
age amplifiers, with low-impedauce 
transmission lines, matrices, filters, 
or capacitive circuits where fast rise 
times are desired.—The Walkirt Co., 
145 West Hazel St., Inglewood, Calif. 


For more information circle 311 on inquiry card. 


Cathode Follower 
New “Model TG-1 Multi-channel 
Cathode Follower,” designed for in- 
strument work, handles both a-c. and 


m0 








AIR INSTRUMENTATION 
BY BENDIX-FRIEZ 





HYGRO-THERMOGRAPH The leader in its 
field. Noted for precise accuracy and long 
time dependability. Portable, easy to 
operate. Widely used in laboratories, 
factories and offices 


FOR CHECKING BAROMETRIC PRESSURE 
—_ ® 


"tle. 


MICROBAROGRAPH A key meteorological 
instrument. Records atmospheric pressure 
to within 0.01 inch mercury. Record chart 
expanded 24% times for greater visibility. 


PORTABLE TEMPERATURE, HUMIDITY 
RECORDER Ktugged, compact design 
Ideally suited for use in small space and 
difficult locations. Provides convenient 
3 x 5 charts for 10 or 30 hour records, 


ANEROID BAROMETER Inexpensive, de 
pendable, easy-to-read. Shows pressure and 
barometric tendency. Housed in handsome 
brass case. Favored by professionals and 
amateurs alike 


FOR MEASURING WIND SPEED, DIRECTION 


SINGLE CHART AEROVANE RECORDER New 
flush mounted recorder for wind speed and 
direction. Each gust or lull, from breeze to 
hurricane, accurately ink plotted and re- 
corded on a single continuous strip chart. 


AEROVANE Indicates and records wind 
speed and direction. Recognized as “best 
all-purpose wind measuring instrument 
yet devised.”” Readily installed and easily 
maintained. 


FRIEZ INSTRUMENT DIVISION OF 


1408 Taylor Avenue ® Baltimore 4, Md. 





d-c. signal circuits in applications in- 
Export Sales 


volving strain-gage, piezoelectric and 
Bendix. International Div., 205 E. 42nd St., New York 17, N.Y. 


: AVIATION CORPORATION 
other such pickups; has two regulated ke" . ce 


anil 





For more information circle 77 on inquiry card. 
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FILL THESE BLANKS 

IN YOUR REMOTE RECORDER DESIGN 
WITH ELINCO SUB-FRACTIONAL HP 
MOTORS AND GENERATORS 


Elinco designs and manufactures hundreds of variations of sub-fractional 
horsepower motors and generators to solve accurately nearly ANY specific 
problem, virtually ANY specific requirement, called for by your elec- 
trical design. 


All Elinco units feature instrument-type precision ball bearings. Every 
unit is balanced dynamically . . . individually tested under specific load 
conditions. Step-by-step inspection of every component — assures high- 
precision on ALL parts. 


Hundreds of variations on over 650 basic models of sub-fractional horse- 
power motors and generators engineered by ELINCO in the last 25 years 
are at your disposal. We may have already solved your individual prob- 
lem. If not, we will design and manufacture motors and generators in- 
corporating any physical or electrical variation to meet your specific 
requirements. 


Take advantage of Elinco’s experience to solve your special instrument 
problem. See ELINCO for high | eeomgem sub-fractional horsepower 
motors and generators, 1/3000 to 1/6 hp, built to your specifications. 


But please outline your problem in fu// detail when requesting quotations 
or literature. We have NO STOCK UNITS, no “mass-produced” units 
available. Every ELINCO unit is a precision instrument, specially de- 
signed and manufactured to meet your highest specific performance 


standards. 
ELINCO MOTORS & GENERATORS 


1/3000 to 1/6 hp 
AC e DC e Universal ¢ Servo e Self-Synchronous 


Ratings: 
Types: 
Phases: 
Windings: 


One-, two-, and three-phase 


Compound e Shunt e Series e Separately Excited 
Split Field e¢ Permanent Magnet e Reluctance 
Hysteresis e Stabilized Hysteresis 

Induction ¢ Drag Cup 


Services: J 1-, 2-, 3-, & 5-speed synchronous 
AC Dynamically Braked ¢ Adjustable Speed 
Governor Controlled e Self-Starting e Reversible 


Frames: § Available in all regular frame types or 
specially designed according to specifications 


Over A Quarter Century Of Precision Manufacturing 


kK | iN } ] ELECTRIC INDICATOR COMPANY, INC. 


i 106 Camp Avenue ¢ Springdale e 
For more information circle 98 on inquiry card. 
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NEW INSTRUMENTS 





1801 


power supplies, four channels with 
individual input and output terminals, 
d-c. balance control. Channel-to-chan- 
nel interaction: adjacent, 1 percent; 
non-adjacent 0.1 percent.—G. W. As- 
sociates, P.O. Box 2263, El Segundo, 
Calif. 

rcle 312 on inquiry card. 





ELECTRICAL AND ELEC- 
TRONIC INSTRUMENTS 





High-power Transistor 
New “Experimental Type X78,” 
available in “sizable quantities,” is a 


1983 | | 


p-n-p diffused 
junction transis- 
tor said to have 
unusual capabili- 
ties. Maker guar- 
antees minimum 
power gain of 10 
db at room tem- 
aE perature when 
pats used in recom- 
mended circuit.— 
Transistor Products, Inc., Snow & 
Union Street, Boston 35, Mass. 
For more information circle 313 on inquiry card. 


Bonded Germanium Diodes 
New “CK739” 

and “CK742” are 

first two types in 

a new line of 

bonded germani- 

um diodes said to 

be of interest to 

computer engi- 

neers and others 

: requiring diodes 

with “an unusually high ratio of back 
to forward resistance combined with 
very low forward resistance.”—Ray- 
theon Mfg. Co., 55 Chapel St., New- 
ton 58, Mass. 
For more information circle 314 on inquiry card 


Germanium Diodes 

New miniature germanium diodes 

combine high acceleration resistance 

of junction diodes with small capaci- 

: tance values of 

normal point 

contact diodes. 

Nine types 

available, 3 to 

12 ma. d.c. at 

plus 1 volt; 

power dissipa- 

tion 40 mw; 

temperature 

range from —55 

to 85 C.; operate in ranges of 50 Me. 

Intermetal Corp., 120 Wall St., New 
York 5, N. Y. 

For more information circle 318 on inquiry card. 





High-temperature Diodes 
New w “Red Dot Series” germanium 
diodes are said to have forward and 
reverse characteristics far superior 
to those of conventional diodes at high 


Ee 4 


operating temperatures. Sealing: ex- 
posure to over 95 percent relative 
humidity for 500 hours at tempera- 
tures from 0 to 85 C. will not appre- 
ciably change back resistance or cause 
appearance of hysteresis.—/nter-Na- 
tional Rectifier Corp., 1521 EF. Grand 
Ave., El Segundo, ony A 

For formation circle 316 


Tetrode Transistors 
New high-frequency grown-junction 
tetrode transistors are said to make 

“possible for the first time, the com- 

mercial adaptation of the transistor 

to radio, television and communica- 
tions equipments.” Originally devel- 
oped by Bell Telephone Laboratories; 
now offered to industry for immediate 
delivery by company which “was the 
first to make commercially available 
junction triode transistors.’’—Ger- 
manium Products Corp., 26 Corneli- 

son AW, Jersey City, N. J. 

For e information circle 317 on inquiry card 
Stable Transistors and 
Germanium-silicon Alloy 
New line of transistors is an- 

nounced, said to be completely stable 

and long-life. “Stabilized germanium,” 
it is said, will permit great expansion 
in use of transistorized electronic 

equipment. Maker also announces “im- 

portant new germanium-silicon alloy” 

for transistors operable at high tem- 
peratures.—Sylvania Electric Prod- 
ucts Inc., 1740 Broadway, New York 

10. 0.x. 

For more information circle 318 on inquiry card 


Sealed Germanium Diodes 
New hermetically-sealed ceramic 
germanium diodes, including three 
JAN types (1N69, 1N70 and 1N81) 
and some commercial computer types, 
are in production. Other commercial 
types will be available in a few 
months. All features of G-E plastic- 
case diodes have been preserved: 
platinum-rhuthenium whisker is weld- 
ed to germanium pellet. Hermetic seal 
is metal to ceramic. Gas-tight ceram- 
ic cases with metalized ends permit 
solder seal to nickel pins. New diodes 
exceed requirements of JAN humidity 
specs.—General Electric Co., Elec- 
tronics Park, guerre N.Y. 
For more information circle 319 


Ultrasonic Delay Lines 

New solid ultrasonic delay lines are 
said to provide precise delay intervals 
for electronic equipment. “Type SDL- 


« 


MINIATURIzne 


YOUR EQUIPMENT? 


Specify SIMPLEST, MOST COMPACT 


AMPERITE 
pELAY RELAYS 


MOST ECONOMICAL, HERMETICALLY SEALED 





Provide delays ranging from 2 to 120 seconds. 


@ Actuated by a heater, they operate on A.C., D.C., or 
Pulsating Current. 

@ Hermetically sealed. Not affected by altitude, mois- 
ture, or other climate changes. 

@ Circuits: SPST only—normally open or normally 
closed. 

Amperite Thermostatic Delay Relays are compen- 

sated for ambient temperature changes from —55” to 

-+-70°C. Heaters consume approximately 2 W. and may 

be operated continuously. The units are most compact, 

rugged, explosion-proof, long-lived, and — inexpensive! 
TYPES: Standard Radio Octal, and 9-Pin Miniature. 


PROBLEM? Send for Bulletin No. TR-81 








STANDARD MINIATURE 


. Amperite Regulators are designed to keep the 
current in a circuit automatically regulated at 
a definite value (for example, 0.5 amp). 


@ For currents of 60 ma. to 5 amps. Operates on A.C., D.C., 
Pulsating Current. 


@ Hermetically — light, compact, and most inexpensive. 


AMPERITE. 
REGULATOR 


AMPERITE 
TA AR 


50% 2% 


Maximum Wattage Dissipation: T6%24L—5W. T9—10W. 





Amperite Regulators are the simplest, most effective method 
for obtaining automatic regulation of current or voltage. Her- 
metically sealed, they are not affected by changes in altitude, 
ambient temperature (—55° to -}+-90°C), or humidity. Rugged; 
no moving parts; changed as easily as a radio tube. 


Write for 4-page Technical Bulletin No. AB-51 


nformation circle 79 on inquiry card. 
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OPEN OR CAN TYPE 
MIDGETS AND SUB- 
MIDGETS. 


How do you compare relays? Comparison can be 
made on the basis of craftsmanship, uniformity of 
performance, dependability ... and AEMCO invites 
such comparison. Comparative quality is relative but 
absolute quality is more certain! 

We believe that the long and continuous servicing 
of more than one hundred top names of American 
Industry establishes the uniform dependability of 
AEMCO ‘Engineered’ RELAYS. 

If one of the hundreds of stock AEMCO Relays 
does not exactly fit your requirements, we will design 
and manufacture to meet your particular needs... 
to exceed your specifications! 


% POWER RELAYS 

w% DELAYED MAKE OR BREAK 

% CIRCUIT CONTROL 

% CURRENT AND POTENTIAL 
RELAYS 


WRITE TODAY for complete information on AEMCO Relays 


aE MBS te mest your roquremens end excood your eupoctatiens? 


ulomalic Leevltic MEG. CO. 


S58 STATE STREET - MANKATO, MINN. 


For more information circle 80 on inquiry card. 
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NEW INSTRUMENTS 





15” 1000 yards, 3.051 usec.; “Type 
SDL-16” 2000 y., 6.102 usec.; each 
unit in a hermetically sealed case. 
Carrier frequency 30 Mc. Attenuation 
26 db into 1000 ohms; bandwidth 8 
Mec. Available immediately.—Bliley 
Electric Co., Union Station Bldg., 
Erie, Penna. 

For more information circle 320 on inquiry card 


Pulse-transformer Package 
New “SP-1 Transformer Sample 

Package” contains one each of “Types 

PT-1, PT-2 and PT-3,” for immediate 


availability for experimental circuits, 
development models or prototypes. 
Berkshire Labs, 508 Beaver Pond Rd, 
Lincoln, Mass . 
r ’ 27 321 nquiry rd 


Miniature C-w. Magnetron 
New “6444” cw magnetron resem- 

bling physically a standard receiving 
tube and operat- 
ing from a plate 
supply of 450-500 
volts and a heat- 
er supply of 6 
volts is now 
available for use 
at a range of 
9800 to 10,000 
Me. It incorpo- 
rates new long 
life Philips dis- 
penser-type cath- 
ode and delivers 1 
watt of CW ener- 
gy into a stand- 
ard klystron type 
output.—Micro- 

wave Associates, Inc., 22 Cummington 

St., Boston 15, Mass. 

e information circle 322 


Magnetron 
New model of “4J52” magnetron in- 
corporates improvements while re- 
taining mechanical and electrical in- 
terchangeability. Oxide-coated cath- 
ode has been replaced by new Philips 





dispenser-type “practically indestruct- 
ible.” A bifilar winding heater reduces 
tube noise. All glass in tube has been 
replaced by ceramic.—Microwave As- 
sociates, Inc., 22 Cummington St., 
Boston 15, Mass. 

For more information rcle 323 on ir ry card 


Double-bridge Rectifier 
New miniature 
rectifier contains 
two full-wave se- 
lenium bridge 
rectifiers and as- 
sociated resist- 
ors, designed to 
operate as a 
W959 phase compara- 
tor and packaged 
to withstand high shock and vibration. 
Weight, slightly over % 0oz.—Equip- 
ment Eng’g Div., Raytheon Mfg. Co., 
148 California St., Newton 58, Mass. 
For more information circle 324 on inquiry card 


Precision Capacitors COMPLETE TEMPERATURE MEASURING SYSTEMS 
New ype (22-] and -ME” pre- 

— capacitors, — for a. in FROM A SINGLE QUALIFIED SOURCE eee 

substituti 2thods -asurement, 

are calibeated in terms of capacitance TO MEET AN, MIL or YOUR OWN SPECIFICATIONS 


PYROMETER RELAY 
For jet tailpipe measurements. Requires no aux- 
iliary vacuum tubes, assuring maximum depend- 
ability and ease of maintenance. Incorporates 
temperature indicator and warning alarm with 
adjustable index. For use with C-A thermocouples 
over the 0-1000° C range. Other ranges on special 
pea order. Meets requirements of MIL-I-5084 (Aer). 


difference rather than terminal ca- | 
pacitance. Each model has two sec- | TEMPERATURE INDICATORS 
tions, one section having one-tenth | Complete range of indicators for measuring cyl- 
range of other. “Type 722-MD” has inder head, tailpipe and bearing temperatures. 


‘apacitance-difference ranges of @ to i P ‘ 
1060 and © to 105 uuf.: oType 722- Single or dual types, conventional or sealed in- 


ME” ranges of 0 to 105 and 0 to 10.5 | struments available. 
uuf.—General Radio Co., Cambridge | 
Qe . 
i oa ROTARY SELECTOR SWITCHES 
, Specially designed for aircraft temperature meas- 
Precision Low-torque VDRs Bi = urements, with extremely low contact resistance 
New models of “Series T” miniature ; : to insure reliable operation under low tempera- 
“Helipots” are said to be greatly im- mae 6ture — high altitude conditions. Sizes to four 
proved. New aluminum-alloy housing | positions conform to AND10403; sizes from six 
and lids, blue : Sa = 
werrew alumilited, to eighteen positions conform to AND10401. 
— provide dimen- 


sional stability | INSTALLATION COMPONENTS 


and maximum ¢ . : 
heat dissipa- A complete line of accessory components necessary for proper installation 
tion so that of temperature measuring equipment is available to meet AN, MIL or 
Mashorm Op- CAA specifications, including: Firewall Connectors, Lead Resistors, Ter- 


erating tem- ars tei 5 - eee ‘. ca! Site 
perature has minals, Thermocouples, Leads, Lead Wires and Harnesses. 


been raised to 105 C. ambient. Power 

rating has been increased to 1.2 watts ALSO ..... Aircraft Instrument Testing Equipment. Megohmeter for 
at 40 C. ambient and electrical noise checking insulation of wiring and electrical equipment ... Ignition Har- 
ge materially ene Severe ness Tester for determining harness insulation breakdown .. . Thermo- 
aa Se tee coe hg pore céupie Thermometer Test Sets .. . Resistance Thermometer Test Sets . . . 
values from 10 to 100,000 ohms.— | Synchro-Phasing Testers ...Slaved Gyro Testers ... Compression Testers 
Helipot Corp., 916 Meridian Ave., ... Wheatstone Bridges. 


South P. 1 ~ Cattr. 
paling sont angbici ae Oe CATALOG AVAILABLE ON REQUEST 


Ten-turn VDRs é 
New “901-903 Series Precision Ten- | TH E W : N S L @) W C @) MPANY 


turn Potentiometers” feature adjust- M lacs 6 Peneias f 
able contact drive assembly said to MNGraciurers CO et 


provide “greater accuracy in the four Over a Quarter-Century 
basic types of linearity without addi- NINE LIBERTY STREET .) NEWARK 5, NEW JERSEY 
tional modification” and permitting 





For more information circle 81 on inquiry card. 
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The most 
complete, yet 
easiest to 
operate 
amplifier 


system ever 
developed for 


oscillographic Model 119 Carrier and Linear 
° or Integrating Amplifier System. 
recording saci alee catia 


Heiland’s model 119 Amplifier System, used in conjunction 
with Heiland Recording Oscillographs, has received wide 
acclaim from engineers for its extreme versatility, accuracy 
and simplicity of operation in the amplification of static 
and dynamic current phenomena. 


This small, compact instru- 





ment, which can be provided 
for either rack, table, or shock 
mounting with available acces- 


sories, is housed in a rugged, 





yet lightweight cast aluminum 
case finished in _ attractive 
silver-gray gloss enamel. For 
complete specifications write 
or wire for our Bulletin 107. 


Complete information on other Heiland 


products will be supplied on request. 
Amplifier Assembly (Rear View) 


130 East Fiftm Ave 


Heiland Research Corporation .2.02" 2.2" 
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either or both mechanical stops to be 
used as phasing points. Other fea- 
tures: no backlash between shaft ro- 
tation and electrical rotation; wear 
compensation; fine resolution obtained 
by Kohlrausch winding resistance 
wire with 49-in. helix molded into 
housing; space-saving terminals lo- 
cated 30 deg. apart.—George W. Borg 
Corp., 120 S. Main St., Janesville, 
Wis. 

For more e 327 on inquiry card. 
Precision VDR 

New “85174 Voltage Divider” for 


airborne and industrial electronic ap- 
plications is said to be extremely 


+. 


stable, offering uniform performance 
even when exposed to severe tempera- 
ture changes, corrosive atmosphere 
and high humidity. Any number of 
voltage divisions up to 23—G. M. 
Giannini & Co., 39 Main St., East 
Orange, N. J. 

t more informatior rcle 328 Lf nquiry Tae | 


Ring Rheostat 
New 300-watt “Bulletin 1116 Vi- 
trohm Ring Type Rheostats” are for 
use in a-c. and d-c. circuits where 
smooth, accurate current control is es- 


sential, particularly where “stepped” 
rheostats do not furnish sufficient- 
ly close adjustment: generator and 
motor field, electron-tube, battery- 
charging, oven and lamp-dimming 
control.—Ward Leonard Electric Co., 
Mount Vernon, N. Y. 
r more information circle 329 
10-to-25-watt Resistors 
New “Stand-Ohm” resistors for 


top-of-chassis mounting have integral- 
ly mounted bracket conducting heat 











to chassis, affording cool over-all op- 
eration. Ratings of 10, 15, 20 and 25 


watts in heights of 12, 2, 24% and 3 ' ( { (NAL, (ff 
in. respectively, all 19/32 diam. to fit i Fi E3 E23 T] “ 

in 5 chassis cutout. Straight resist- } 4) 

ance values or with up to two taps.— q , | 

Model Engineering & Mfg. Inc., 2800 ES gi 

N. Milwaukee Ave., Chicago 18, II. 

For more informatior e 330 uiry card 


Seereaerie Revit OPENS THE DOOR 





New “Series S Econ-Ohm” resistors 
are individually wound with _best- 
grade resistance wire available, on 
non-hygroscopic ceramic cores to 
which are attached tinned copper 
leads in such a way that stresses put 
on them in any way will not injure 
resistance wire. Coated with maker’s ee Aa 
own newly-developed silicone cement, ft RO 
units withstand 90-95 percent relative 
humidity; temperature to 275 C. 
Standard ratings 3 to 20 watts, 

Model Engineering & Mfg., Inc., 
2800 N. Milwaukee Ave., Chicago 18, 
Ill. 

For more infor stion rcle 331 
















TO MORE DEPENDABLE 


ANNUNCIATOR 
PERFORMANCE 


Deposited-carbon Resistors 

New “CARB-OHMS,” for high-fre- 
quency applications, also meet need 
for closely-matched units for compu- 
ter network and other applications. 


— 


Available hermetically sealed in glass, 
conforming to MIL-R-10509; and clad 
in humidity-impervious Kel-F and 
Vinyl casings. Wattage rates range 
from % to 2 watts; resistance 20 ohms 
to 200 megohms.—Phaostron Co., 151 
Pasadena Ave., So. Pasadena, Calif. 
For more informatior e 332 on inquiry card 








Non-inductive Resistors 

New precision resistors are availa- 
ble in accuracies of 1, 0.5, and 0.1 
percent in standard value ranges from 
0.1 ohm to 1 megohm; are wound non- 
inductively on non-hygroscopic ceram- 
ic bobbins and impregnated for 
moisture protection; temperature co- 
efficient of 0.000025 per deg. C. Nine 
power ratings from %4 watt to 1 watt. 
Standard units in values under 800 
ohms are wound of Manganin wire; 
over 800 ohms Evanohm; special al- 
loys available; also special units with 
values under 0.1 ohm and over 1 meg- 
ohm.—K-F Development Co., 2667 
Spring St., Redwood City, Calif. 
For more information circle 333 on inquiry 


WITH NEW 
“INSTRUMENT-TYPE”’ 
CONSTRUCTION 


LOOK inside the new Universal PANALARM ‘'50"'. You will 
realize that here, at last, is an annunciator system built for 


ra 


Graphic Circuits long term dependability and service. Built to match the re- 

New “Tri-Dexes” (standard printed 
circuit boards) cut costs in electronic 
development laboratories. Six stand- 
ard models provide for most tubes and 


sponsibility an annunciator must assume in your plant. 

The PANALARM ‘'50"’ Cabinet has a substantial hinged 
door . . . with sub-door to allow easy access to signal lamps. 
It has a new, rugged chassis design . . . pre-wired to handle 
any standard audio-visual signal requirement ... . and'so flexi- 
ble that signal sequences c4n be chahged by simple termina} — 
/ connections./No re-wiring is needed. / 

All moving parts nd contacts ofthe PANALARM ‘'50"' are 
within hermetically sealed, plug-in units. They are corrosion-proof 
and suitable for Class |, Div. 2 locations. All connections are made 

to-a single terminal block . . . with ample space for wiring. 


SEND FOR COMPLETE 40-PAGE MANUAL 


Ask for Catalog 100.1} 


PANALARM PRODUCTS, INC. 


6312 North Broadway, Chicago 40, Illinois 
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Instrof is a standard system of completely designed prefabricated 
Trough which may be easily laid out and quickly and economically 
erected at the job site to give light, strong mechanical protection and 
continuous support for instrument tubing. 

Standard fittings include tees, elbows, risers, crosses and other 
items which allow any change of direction or elevation to be made 
easily; special pieces can be fabricated for unusual requirements. The 
entire system can be installed in an extremely short time to conform 
to almost any plant layout. 

Why not call in an Instrof Engineer who will be glad to assist you 
in planning your installation: In the meantime write for full de- 


tails—ask for Bulletin SI. 


INSTROF 


Tfelel Tite) PUAT ME 222° PENTRIDGE ST. 


PHILADELPHIA 43, PA. 


For more informetion circle 84 on inquiry card. 
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basic circuits; a seventh is universal 
for filtered power supplies. Each “Tri- 
Dex” mounts directly on a tube socket, 
provides marked preconnected eyelets 
for all resistors and capacitors for 
each basic circuit.—Tri-Dezx Co., P.O. 
Box 1207, Lindsay, Calif. 

For more information circle 334 on inquiry card 





ELECTROMECHANICAL 
COMPONENTS 





Low-inertia Servomotor 
New servomo- 
tor was designed 
for application 
requiring high 
acceleration. 
Guaranteed mini- 
mum starting 
torque 0.6 oz.-in., 
measured aver- 
age acceleration 
26,500 rad./sec.-°. A tachometer gen- 
erator is incorporated in design for 
applications requiring speed feedback. 
No-load speed 10,500 rpm. At no load, 
motor will accelerate to full speed in 
0.03 sec.—Equipment Eng’g Div., 
Raytheon Mfg. Co., 148 California 
St., Newton 58, Mass. 
re information circle 335 on inquiry card 


1% / 


Two-speed Servomotor 

New servomo 

[136 tor features two 

speeds obtained 

by pole changing 

which is accom- 

plished by simple 

connection 

changes: 11,000 

and 5500 rpm. 

with a 400-cps. 

motor. Stalled torques 0.13 and 0.35 

oz. in. with high- and low-speed con- 

nection.—Equipment Eng’g Div., Ray- 

theon Mfg. Co., 148 California St., 
Newton 58, Mass. 

For more informatior © 336 on inquiry card 


Motor-blower Assembly 


New miniature motor-blower assem- 
bly is said to supply 24 cfm. free air 
delivery under continuous duty. PM 


motor rated at 6 to 115 volts dce.; 
speed 10,000-13,000 rpm, with 0.50 
amp. Can be equipped with a radio 
noise filter —The Pioneer Electric and 
Resear:h Corp., 742 Circle Ave., For- 
est Park, Illinois. 

For more information circle 337 on inquiry card 


Servo Amplifier and Motor 

New “Type SA 118 H” miniaturized 
servo amplifier is of plug-in hermet- 
ically-sealed type and is designed to 
control its companion 400-cps. two- 
phase servomotor requiring 2 watts 
input to control phase. Among claimed 
“advantages over most types in cur- 
rent use’: gain about 7000; no ex- 








ternal d-c. supply required; only 
slightly larger than a pack of cigar- 
ettes; specially-designed “Type PS134 ORD ER THIS 
Power Supply” is of same miniatur- 
ized size and bases of these two 
components nest together. “Type SPECIA L BINDER 
171D2-8 Damped Control Motor,” de- 
red as a companion, eliminates . 
tachometer cogging or static error f f | | i 
and, gives servo loop stability.—Servo- or your { e cop es 0 

mechanisms, Inc., Post and Stewart 


Aves., Westbury, N. Y. 
Aver, Westbury, N.Y INSTRUMENTS & AUTOMATION 


Damper Motor 
New model of maker’s “No. 315 
Lifetime Damper Motor” has moving 
parts reduced 50 percent; has been 
adapted to such jobs as operation of 


e@ HOLDS 12 ISSUES 
ventilating louvres, temperature-con- @ LIES FLAT ON DESK 

trol valves, etc. It offers simultaneous 

movement in two directions; is said ao INFORMATION AT YOUR 
to have advantage of relieving ther- 

mostat or other command device of FINGERTIPS 
all electrical load while motor is in 
operation. Maximum force at extreme | Our special binder is now available to readers 
radius is 20 lbs.—Gleason-Avery, Inc., | 
Auburn, N.Y. | 
For more information e 33% on inquiry card | AUTOMATION handy for future reference and use. 


who wish to keep their copies of INSTRUMENTS AND 


30-amp. Relay This binder, supplied with metal holders for 12 

New “PR 11000 Series 50 Amp Re- issues, is made of heavy bookbinder’s board cov- 
lay” is a sealed s-p.s-t. unit built to 
meet MIL-R-6106. Basic application 
is that of a magnet switch for re- lie flat on your desk for convenience—see illustra- 
mote control of 
currents up to 50 
amps continuous 
duty. Nominal Made to sell at $5.00, the binder is 
on a available at the special price of $3.00, 
stron Co., 151 postpaid and shipped in individual 
Pasadena Ave., 
So. Pasadena, 
Calif. IV42 
For more infe a? ircle 340 on inquiry card USE THIS COUPON 


Miniature Sealed Relay 
New “PR 9100 Series” miniature INSTRUMENTS AND AUTOMATION 
hermetically-sealed d-p-.d-t. relay, de- &45 Ridge Ave.. 
signed to operate through a wide Pittsburgh 12. Pa 
range of environment, with weight re- - pines 
duced 3 0z., meets shock requirements Enclosed is a check for $3.00 for Instruments and 
of MIL-E-5400 and will withstand Automation binder. 
continuous acceleration of 50 G with- 
out malfunctioning. Required coil 
power as low as 20 milliwatts.—Phao- 
stron Co., 151 Pasadena Ave., So. 
Pasadena, Calif. Address 
Fe re informat e 341 


ered with simulated leather. Designed to open and 


cartons, 


Name 


Paired Latching Relays aia 

New “Parts No. 9177 and No. 9179” 
angle-mounted latching relays resist 
vibration and shock; operate in any 


State 











May 1954—Instruments & Automation—-Page 751 





MODERN Problems 
ED e@ uanad BERG oce MODERN 
SQOEWET EONS 





LARGE INSTALLATION 


This large computer is used for the rapid solution of aero-dynamic problems. 
lt consists of 50 operational amplifiers, 10 servo multiplying channels, 4 resolving 
chonnels, and a control console with two pre-potch bays, 156 attenuators, two 


voltmeters, ond all necessory operational controls 


SINGLE PACKAGE COMPUTER 


Our Type 16-31R Computer is a single pockage 
computer capable of solving differential equations with 
mony simultaneous elements which are often encountered 
in the simulation of dynamic systems. It contoins 20 
operational amplifiers, 4 servo multipliers, thirty-two 
ottenvotors, all-metal removable problem boord, and 
complete contro! panel. 





PLOTTING EQUIPMENT 


For presentation of problem solutions, 
the Voriplotter Plotting Boards provide on 
occurote inked record. Typicol uses include 








the automatic plotting of: Anolog Com- 
puter output; guided missile data; engine 
performance characteristics; and control of 
monvufacturing processes. With accessory 
equipment the range of applicatiuns can 
be greotly extended 


Write Dept. } 
pees ELECTRONIC ASSOCIATES INC 
ate LONG BRANCH ° NEW JERSEY 


formation circle @6 
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position; positive latching regardless 
of wear or play in armature hinge 
joints. Contact rating: 8 amps. 115 
v.ac. non-inductive or 8 amps. 29 
v.de. resistive load.—Leach Relay Co., 
5915 Avalon Blvd., Los Angeles 3, 
Calif. 

For more information circle 342 on inquiry card 





Hermetically-sealed Relays 


New d-c. relay, developed to meet 
application requirements where space 
is limited, is hermetically sealed; is 


available with 14-pin miniature plug 
or solder terminals; meets military 
specs; can be furnished with resist- 
ance to shock and vibration and to 
withstand wide temperature varia- 
tions. Available for any voltage to 
115, d.c. and with contact combina- 
tions up to 4-p.d-t.—Magnecraft Elec- 
tric Co., 1442-H W. Van Buren St., 
Chicago 7, Ill. 

nformation circle 343 on inquiry card 


For more 


Helium-filled Switch 


‘i New _hermeti- 
cally-sealed 
switch “button” 
comprises a set of 
movable contacts 
in an accordion- 
like diaphragm 
enclosure filled 
with helium gas 
under pressure; 
minimizes arcing 

and pitting; performs at any altitude 
or where exposed contacts are likely 


| to be affected by dirt and dust and 


where combustible materials are pres- 
ent. New switch can be produced in 
any size; lends itself to automatic pro- 
duction techniques.—Slater Electric 
& Mfg. Co., Inc., Woodside, N. Y. 

f ore inf atior rcle 344 on nquiry ard 


Heavy-duty Limit Switch 


New ‘‘Class 

9007 Type T” is 

said to be a high- 

ly versatile ma- 

chine-tool limit 

switch, featuring 

easy screwdriver 

adjustment of 

basic device to 

obtain eleven dif- 

ferent contact 

operating se- 

quences. Various 

operating lever 

arms are availa- 

ble which can be mounted in any 
angular position. Approx. 80 deg. of 





overtravel is provided in either di- 
rection. Neoprene-gasketed die-cast 
enclosures are watertight, oiltight and 
dust tight. Seven types of base-plates, 
as well as threaded holes in side of 
box, permit mounting in various posi- 
tions.—Square D Co., 4041 N. Rich- 
ards St., Milwaukee 12, Wis. 

For ¢ re niormat n circle 345 on inquiry 


Microwave Switch 
New light-weight manually-oper- 
ated broad-band impedance-matched 
switch for X band is available in RG- 


52/U waveguide size. Input power 
may be diverted to either of two out- 
put channels. Maximum VSWR in 
switched positions is 1.10 over band 
8500 to 9600 Me.—General Precision 
Lab., 63 Bedford Rd., Pleasantville, 
N. Y 
f e information circle 346 on inquiry card. 


Miniature Toggle Switch 

New “Type T622,” latest addition 
to British-made line of electronic- 
instrument switches using unusually 
heavy plated beryllium wiping con- 
tacts, is a d-p.d-t. quick-make-and- 
break miniature toggle switch with 
relatively high current handling abil- 
ity of 6 amps. on a.c. or d.c. Rated 
at 3000 v. flash test; uses standard 
U.S. threads; handle style made to 
customer’s sample or specification. 
British Electronic Sales Co., 238-03 
oe none, Long Island City 1, Nees 
For more rmation circle 347 on inquiry card. 


Shield-mount 
New “T-2x3 Shieldmount” for type 
T-2x3 flat press tube envelopes, is 
fabricated from spring temper phos- 


as” 


phor bronze; may be obtained silver- 
plated, blac kened or unfinished; may 
be riveted directly; is provided with 
a grounding lug where desirable to 
mount on insulated material.—Nation- 
al Electrical Machine Shops, Ine., 919 
Jesup-Blair Drive, Silver Spring, 
Maryland. 
For re informatior e 348 of f rd 
Terminal Block 

New “Series R” high-current ter- 
minal block will be available in three 
types: “R” rated 35 amps. 750 v. with 
screws for wire up to No. 10; “RH” 
rated 50 amps. 750 v. with solderless 
connector for wire from No. 8 to No. 


WITH FEATURES sg 
THAT MAKE 

A REAL 
DIFFERENCE 

IN SERVICE 


(Patents Pending) 


. Greater power, longer-calibrated travel for 
assured accuracy. 
. One-piece seamless, type 316 stainless steel 
bellows. No pitting, no welds, longer life. 
(Monel bellows can be furnished for special 
services.) 
. An exclusive 1.1.C. development, the patent- 
ed free floating Non-Freezing Instrument 
Bearing, makes possible a new era in flow 
meter accuracy. 
Differential obtained from actual displace- 
ment of fluid and not from stem movement. 
Over-range protection to housing rating. : 
Pulsation may be dampened in service Bnet el 
without special tools. ing Flow Meter is 
. Complete compensation for wide range of actuated by Model 700 
ambient temperatures. Meter Unit. 
All standard ranges available: 0-10” H20 P — lamupation, 
ee vilt by experienced 
to 0-300” H20. instrument men from a 
Working pressures up to 5,000 psi. simple design, engineered 
No precise leveling required. for rugged duty. 
Self-draining. No seal pots required. 


Model 802 Recorder 


Model 800-6 
Indicator 
(Patents Pending) 

11C Model 800-6 
Indicator is actuated by 
Model 700 Meter Unit. 
Standard 6” dials 
available in uniform, 
square root, as well 
other special ranges, 


Model 700 
Meter Unit 
(Patents Pending) 
Model 800 Indicator The new standard of 
(Patents Pending) quality for metering 
11C Médel 800 devices, the Model 700 
Indicator is actuated by Meter Unit is used by 
Model 700 Meter Unit, other instrument manu- 
is calibrated in same facturers to actuate their 
manner as Model 802 own differential pressure 
Recorder, recorders, indicators, 
controllers and 
transmitters, 


Write for Bulletin 56-B 





INDUSTRIAL INSTRUMENT CORP. 


BOX 1909 ODESSA, TEXAS 
| 
' 
ele 87 on inquiry card 
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Output from this rugged 


Genisco Accelerometer 


1 


GLH MODEI 


aie geese 
MIN’MiZes — 


RESUME ced for - 
not millivolts! amplifying 


devices! 
= i 


ase, IMPORTANT A precision built potentiometer 


is the secret behind the high output 


GLH PERFORMANCE of Genisco’s GLH Accelerometer 
CHARACTERISTICS As much as 50 volts can be pon across 


Bamping Factor: instruments up to the potentiometer of the standard GLH, 
+ 7.5 G's inclusive can be damped .4 and up to 72 volts on special models. 
nS es arr y Moat face Since the wiper scans the full voltage 
3 to-.5 critical. : range, use of the GLH eliminates the 
Range: +2 G's to +30 G’s; zero ac- need for or igs bm devices in many 
celeration at midpoint. guided missile control and flight test 
Natoral Frequencies: 6 to 23 cps. applications. 

(depending upon range). Keeping the resistance winding free 
oe eta deaacrie 1000 from sen materials during assem- 


Resolution: Normally from .25 to bly, careful adjustment of the wiper 
3%, depending upon resistance re- pressure to precise tolerances, and her- 
quirements. metic sealing of the instrument in inert 
Steady State Acceleration: Can with- pas result in electrical output noise so 
seeedn easel otehie omer ow it can be considered negligible— 
tive axis in low range units. over a life span in excess of 4 million 
- Cinparity: +0.5% of best straight cycles. 
* line through calibration points. rf Jomple te specifications and price s 
Resistance te shock: “0 & sin any on the GLH are available from Genisco, 
eral direction; shock loads in Inc., 2233 Federal Ave., Los Angeles 
damaee, ons, equal to range, without 64, California. Write today. c 
& 
Crosttalk error; Less than 1% change 
caused by lateral acceleration equiv- 
alent to total range of instrument 


ree 2 2 to 2% Ibs., depending on 


overall Pretend Size: 34%4''x3e"'« A parallelogram 
pi RSs | Suspension confines 
Pe Friction: .075 G max. up to and uid, the mass of the GLH 
including +: 7.5 G’s 4 || toa virtual straight 
05% full scale output above +7.5 : ia t i line motion and 
bw ae ey p [YN | provides excellent 
special m cations for er : 
natural frequencies and greater ‘ee _— 
damping can be supplied.) 


Other accelerometer models also available! 
Write today for information on Genisco’s 
new GMO miniature potentiometer-type 
accelerometer (weighs only 7 ounces), 
the new tapped-potentiometer-type 
accelerometers, and the new DDL 
Dual-Damped (oil and magnet) accel- 


2 erometers. Prompt deliveries on all models. 


For ¢ e information cl on inquiry card 
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BAe as, 


1777 


8; “RHR” consisting of any combi- 
nation of “R” and “RH” in same 
block. White marker strip on top for 
convenient circuit identification.— 
Curtis Development & Mfg. Co., 3266 
N. 33rd St., Milwaukee 16, Wis. 


For more information circle 349 on inquiry card. 


Three-bladed Power Plug 


New “Part #920” 
armored connector 
meets all require- 
ments of MIL-C- 
3767; consists of 
maker’s standard U- 
120/U armored 
power plug, to which 
a removable third 

™ blade (for ground- 
ing) has am added. Third blade can 
be purchased individually, for adding 
to maker’s “#921” at a later date, 
when grounding receptacles will be 
an electrical standard. This is said 
to make new unit “an ideal connector 
for the transitional period between 2- 
and 3-bladed receptacles.” Ratings 
125 v. 15 amps. to 250 v. 10 amps.— 
Automatic & Precision Mfg. Co., 252 
Hawthorne Ave., Yonkers 5, N. 'y. 


For more information circle 350 on inquiry card. 


Connector Covers 


New “Series MH-2MI” is answer 
to requests for a small diameter cover, 
complete with “Stratoseals,” and 
mounting studs. This type ef con- 
struction solves many critical prob- 
lems, such as excessive vibration and 
sudden temperature changes, without 
cracking.—Strat-O-Seal Mfg. Co., 
3039 W. Fullerton Ave., Chicago 47, 
Ill. 


For more information circle 351 on inquiry card. 


Custom Hermetic Plugs 


New hermetically-sealed plugs 
which mate with standard “Continen- 
tal” sockets are available in a large 
variety. Maker also specializes in ana- 
lyzing design problems in hermetical- 
ly-sealed connectors and in manufac- 
turing prototypes for extraordinary 
applications.—Electronic Sales Div., 
De Jur-Awsco Corp., 45-01 Northern 
Blvd., Long Island City, N. Y. 

For more information e 352 on inquiry card. 


Hermetic-sealed Connectors 


New “Series HVT” miniature her- 
metic-sealed rectangular connectors 
feature an all-glass seal fused to each 
individual contact and to body. In use, 
“HVT” connector, shaped to serve as a 





plug, is soldered into top of container 
which holds component and its wiring: 
glass seal prevents leakage in gas and 
fluid-filled units. Especially useful 
with pressure-type or vacuum-type 
housings. Mate with standard VT re- 
ceptacles, are available with 7, 14, 20, 
and 34 contacts; other contact ar- 
rangements on special request.—Vi- 
king Electric, 1061 Ingraham St., Los 
Angeles 17, Calif. 


For more information circle 353 on inquiry card 


MECHANICAL 
COMPONENTS 








Computing Differential 


New \-in. differential, latest addi- 
tion to maker’s line of single spider- 
gear differentials, meets military and 
commercial standards; is made of 


stainless steel; weighs less than 1 oz.; 
performs in a working circle of 1-in. 
maximum diameter. Breakaway, 
torque at no-load is 0.01 oz-in.—Ford 
Instrument Co., 31-10 Thomson Ave., 
Long Island City 1, N. Y. 

rcle 354 on inquiry card. 


For more information ci 


Miniature Differential 


New differen- 

tial has a max. 

diam. of 0.937- 

in.; weighs 1 oz. 

Differential body 

and all gears are 

anodized alumi- 

num: anodized 

SMIS9 surfaces make 

. gear teeth long- 

wearing. Input gears may be run at 

speeds as high as 6000 rpm. and out- 

put gear up to 1500 rpm. Maximum 

backlash 30 minutes. Transmitted 

torque at output gear may be up to 2 

oz.-in.—Equipment Eng’g Div., Ray- 

theon Mfg. Co., 148 California St., 
Newton 58, Mass. 


For more information circle 355 on inquiry card 


Ball-and-disk Integrator 

New ball-and-disk integrator for 
use in totalizing, rate determination, 
differential analyzers, or as a closed- 


KEARFOTT 

DEVELOPED 
~ VERTICAL 
\ GYROS 


eT): production 


KEARFOTT vertical gyros providing 
continuous vertical reference within two 
minutes of arc under bench conditions 
typify the engineering knowhow and pro- 
duction skills available to you in the field 
of precision gyros for airborne control 
applications. 


Designed for particular applications with 
stringent performance requirements, a 
wide variety of vertical gyros now in 
production are being used extensively in 
aircraft and missile control systems de- 
manding the most precise gyro reference 
obtainable. 


KEARFOTT COMPONENTS 
INCLUDE: 


Gyros, Servo Motors, Synchros, 
Servo and Magnetic Amplifiers, Tach 
ometer Generators, Hermetic Rotary 
Seals, Aircraft Navigational Systems, 
and other high accuracy mechanical 
elecirical and electronic components 


Technical Data on these and other 
components is availabie on request 


Kearfott gyros incorporate many unique 
features permitting operation under ex- 
treme operational or environmental con- 
ditions. A true hermetic seal in dry inert 
gas provides positive environmental pro- 
tection. Synchro pick-offs and rigid 
structural elements assure performance 
during adverse conditions of vibration 
or shock. 


TECHNICAL DATA SHEETS 
Complete technical data in tabular form 
on Kearfott Precision Vertical Gyros are 
available on request. Send for copies for 
your files. Write today. | 


SINCE 1917 


KEARFOTT COMPANY, INC., LITTLE FALLS, N. J. 
loop mechanical servoelement or pre- Sales and Engineering Offices: 1378 Main Avenue, Clifton, N. J. 

cision variable speed drive, has im- Midwest Office: 188 W. Randolph Street, Chicago, lil. South Central Office: 6115 Denton Drive, Dallas, Texos 
provements including addition of a , West Coast Office: 253 N. Vinedo Avenue, Pasadena, Calif. 

permanent lubrication device to in- | A GENERAL PRECISION EQUIPMENT CORPORATION SUBSIDIARY 
crease life, and use of a lubricating i 


OLING WICK— 
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Your Spectrophotometer is at its 


when input 
line is 
regulated 

by Sorensen! 


A scientist, working with a spectrophotometer in a government laboratory, 
recently asked us to cure a condition of instability which was preventing 
his making accurate or reproducible analyses with the instrument. Despite 
the use of another type of regulator, line voltage variations were causing 
random fluctuations of the spectrophotometer meter. 

This was readily understandable. The light source of the spectrophotometer 
was an incandescent lamp, and lamp intensity is an extremely sensitive 
function of voltage, being expressed by the formula 

Lamp Intensity == KE 

The existing regulator arrangement allowed voltage variations of +1%, 
resulting in lamp intensity variations of approximately 7°7—sufficient to 
seriously affect readings. 

Sorensen’s fully satisfactory solution was to replace the other regulator 
with a Sorensen Model 500S AC Line Regulator. This instrument has a 
regulation accuracy of 0.1% with nearly instantaneous recovery time, 
and effectively eliminated line voltage variations as a source of significant 
error. A comparison of the spectrophotometer operations under the two 
input arrangements is plotted below. 


7 


~ 
o 
= 


~ With Sorensen 
Regulator 





8 


With Another 
—Regulator 


IN 


95 100 105 110 115 120 «125 
AC LINE VOLTAGE 


INDICATED % TRANSMITTANCY 
OF AIR SAMPLE AT 500 mu 


























With scientists’ and technicians’ man-hours at a premium, the small in- 
vestment required to provide a stable input line to power delicate and 
costly laboratory instruments represents true economy. We invite your 
inquiry concerning the application of Sorensen electronic power control- 
ling devices to your particular problems. Write directly to Sorensen & Co., 
Inc., 375 Fairfield Ave., Stamtord, Conn. In Europe, correspond directly 
with Sorensen A. G., Gartenstrasse 26, Zurich 2, Switzerland. 


SORENSEN 


SORENSEN & CO., INC., 375 FAIRFIELD AVE., STAMFORD, CONN. 
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| NEW INSTRUMENTS 


| oil which meets military specs. Pre- 
| cision, 0.01 percent. Width, 1%”; 
| Length, 2%”; Height, 3%”; Weight, 
| 21 oz.—Librascope, Inc., 1607 Flower 
Street, Glendale, Calif. 
For more information circle 356 on 


Turns-indicating Dial 


New “RB Series Duodial” counts 
the turns of a rotating component 
to a hundredth of a turn. It comprises 

two coaxial dials 

and a black nylon 

knob integral 

with inner dial. 

Inner dial counts 

hundredths; out- 

er dial complete 

turns up to fif- 

teen. Knob and 

fos ™ inner dial are 
fastened on shaft 

of rotating component so that inner 
dial readings are free from  back- 
lash. New “RB Series’’ can _ be 
rotated by either knob or shaft so 
that it can be used to count power- 
| driven turns as well as to set to a 
| desired value. Available to fit %-in. 
and %-in. shafts.—Helipot Corp., 916 
Meridian Ave., South Pasadena Calif. 
For more informat e 357 on inquiry card 


Hydraulic-hose Assemblies 


New hydraulic-hose assemblies in- 
cluding couplings, ete., for hydraulic 
control systems to 5000 psi., are avail- 
able in all standard sizes. Feature is 
immediate availability of custom- 
made assemblies: all are fabricated 
to user’s specs “in a matter of hours.” 

Couse & Bolten Co., 42 Lafayette 
St., Newark 2, N. J. 

e 358 on inquiry card 


For more informat 





VAL VES 


High-pressure Valve 





New “Lo-Torq” selector valve, for 
service up to 6000 psi., is said to be 
truly “balanced.” Body, ported as de- 
sired, encases a disk having internal 
flow passages. As the disk is revolved 


(765 4 ) A 


to produce flow through ports, sealing 
rings take effect and eliminate cross 
leakage within valve. Ease of turn- 
ing: a 6-in. handle is more than ade- 
quace for 1-in. size under 6000 psi. 
pressure. This low turning torque is 
obtained by unique design based on 
all-direction hydraulic principle. Sizes 
3% -in. to 1-in. for 0-2000 psi. and \%-in. 
to 1-in. for 0-6000 psi. for most serv- 
ices; for air and gas service, 0-1000 
and 0-3000 psi. respectively —Repub- 
lic Mfg. Co., 1930 West 77th St., 
Cleveland 2, Ohio. 
nformation circle 359 
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Cylinder-control Valve 
New “V5-3 Quick 
Exhaust’’ valve is 
said to increase oper- 
ating speed of small 
air and hydraulic cyl- 
inders by more than 
doubling the speed of 
cylinder’ return 
stroke. An \%-in. ori- 
fice is controlled by 
utilization of pressure 
differentials. (Almost 
all ““V5-3” three-way normally-closed 
valves can now be equipped with this 
built-in “Quick Exhaust’’ device.) 
Other features include stainless steel 
construction; positive-sealing syn- 
thetic inserts; spring-loaded design. 
“Quick Exhaust” %-in. orifice is sup- 
plemented by a 3/32-in. secondary 
exhaust in all models. Valves are 
available for complete range of a-c. 
and d-c. voltages.—Skinner Electric 
Valve Div., Skinner Chuck Co., Edge- 

wood Ave., New Britain, Conn. 
For more information circle 360 on inquiry card 


Hydraulic Servo Valve 

New high-performance two-stage 
hydraulic valve has exceptionally 
small phase shift (2 deg. per cycle per 
second). It can produce up to 5 hp. at 
3000 psi. from small electrical signals. 


&& 
Removable control sleeve can be ob- 
tained with various size ports for 
individual requirements. Valve’s in- 
herent design assures freedom from 
effects of Bernoulli forces at high flow 
rate.—Equipment Eng’g Div., Ray- 
theon Mfg. Co., 148 California St., 
Newton 58, Mass. 
For more information circle 361 on inquiry card. 





POWER SUPPLIES 





Mag.-amp.-reg. D-c. Supplies 

New “Stablvolt Type A” d-c. power 
supplies, untilizing no vacuum tubes 
or moving parts, feature dual mag- 
netic regulation which effectively iso- 
lates line voltage transients from d-c. 
output voltage. Response to a-c. line 
variations of 95 to 135 volts is prac- 
tically instantaneous with dynamic 
line regulation better than 0.2 per- 
cent. “For the first time ... a tran- 
sient-free d-c. power source in the 
field of d-c. measurement,” etc. Stand- 
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Positive Protection Against Fluid Blow-out... 
MERIAM Float Check Valves 


Meriam Float Check Valves offer complete assurance that 
indicating fluid is safely contained in liquid column gauges 
even though subjected to surges or momentary over-pressur- 
ing. These stainless steel units positively prevent fluid blow-out. 


Performing equally well with mercury or light indicating 
fluids, Meriam Float Check Valves close instantaneously 
when fluid reaches them. They stay closed until the condition 
is corrected. All the indicating fluid returns to the manometer 
after pressure is reduced. 


Ask your Meriam Instrument Technical Man about Meriam 
Accessories or write us. 


% say THE MERIAM INSTRUMENT CO. 


/ 10958 Madison Avenue o Cleveland 2, Ohio 
{ \ fl WESTERN DIVISION: 
\ | | 4760 £. OLYMPIC BLVD.,LOS ANGELES 22. CALIF. 
\" IN CANADA: 
u* PEACOCK BROS., LTD., MONTREAL 


/ 


t 


MERIAM * 


» Lysliumenti 


ESTABLISHED 1911 





MANOMETERS, METERS AND GAUGES FOR THE ACCURATE MEASUREMENT 
OF PRESSURES, VACUUMS AND FLOWS OF LIQUIDS AND GASES 
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COORDINATE MEASUREMENTS CAN 
BE MADE DIRECT ON THE 


Gracertaver TOOLMAKER'S MICROSCOPE 


Using Full 2" Precision Screws 





This and the following features make 
the Toolmakers’ Microscope an almost 
indispensable instrument in your shop 
or laboratory. 








Range 2 x 4 inches 
360° Stage Rotation 
Reading to | minute 


Protractor Circle 
Range 360° 

Reading to | minute 
Magnification 30X 
Stage Motion 

By 2 inches 
Precision Screws 


Column Tilt 8° 
For Helix Measurement 


Rugged Construction 
for Many Years of 
Dependable Accurate Service 


For a completely illustrated book listing detailed specifications 
and accessories request Bulletin 147-50. 


THE GAERTNER SCIENTIFIC CORPORATION 
1211 Wrightwood Avenue . Chicago 14, Illinois 


NEW INSTRUMENTS 
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TANKOMETER [gag 


FOR MEASURING TANK 7 
CONTENTS ANY DISTANCE AWAY LN 
PRESSURE * VACUUM ° DRAFT 
HYDROSTATIC DEPTH & ABSOLUTE PRESSURE 
GAUGES BAROMETRIC PRESSURE 


DIFFERENTIAL PRESSURE 
FOR ALL PURPOSES SEND FOR BULLETINS 


UEHLING INSTRUMENT CO. Paterson. wi. 
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ard sizes in 6, 12, and 28 volts at 
current ratings up to 100 amps.— 
Magnetic Research Corp., 318 Kan- 
sas St., El Segundo, Calif. 

For more information circle 362 on inquiry card 


High-voltage Power Supply 

New “Model RE-2002” is a mod- 
erately-priced wide-range regulated 
d-c. power supply. It can be used with 
klystrons which require extreme sta- 


bility and high current capacity. Bal- 
anced two-stage high-gain feedback 
amplifier yields stability ratio of 10°, 
internal impedance under 0.5 ohm at 
d.-c. and ripple under 0.5 mv. peak to 
peak. Output voltage adjustable from 
700 to 2020; output current 0 to 25 
ma.—Northeast Scientific Co., 1 Gray 
St., Cambridge 38, Mass. 


For more information circle 363 on inquiry card. 


Miniature Power Supply 

New “Type 5206 Miniature Plug-in 
Power Supply,” companion unit to 
maker’s new “5000 Series Miniature 


1814 


Amplifiers,” provides a.c. for ampli- 
fier filaments and well-filtered d.c. for 
plate circuits. A single unit will ade- 
quately power 22 “Type 5116” ampli- 
fiers or equivalent loads.—Langevin 
Mfg. Corp., 37 W. 65th St., New York 
23, N. X. 


For more information circle 364 on inquiry card. 


D-c. Power Supply 

New mobile battery power supply 
and selenium rectifier taper charger 
consolidated into a single unit provide 
d-c. power from 2 to 30 volts and 
adjustable and metered charging. Unit 
incorporates required facilities for 
both laboratory and production test- 
ing of electrical equipment in accord- 





ance with rigid military specifications; 
also has uses in educational institu- 
tions. Input circuit protection is pro- 
vided by a circuit breaker and fuses. 
—Bart-Messing Corp., 229 Main St., 
Belleville, N. J. 


For more information circle 365 on inquiry card. 





AMPLIFIERS 





Magnetic Amplifiers 


New line of magnetic amplifiers 
consists initially of three types: (1) 
high-temperature, operating in am- 
bients to 200 C. (392 F.) with char- 
acteristic times as low as 0.003 sec.; 
(2) half-cycle-response units operat- 
ing in ambients from —55 C. to 70 C.; 
(3) full-wave units using self-satur- 
ating or external feedback circuitry. 
—Freed Transformer Co., 1715 Weir- 
field St., Brooklyn 27, N. Y. 


For more information circle 366 on inquiry card 


Differential Amplifier 


New “Type 501 Duo-channel Differ- 
ential Amplifier” is a wide-band am- 
plifier which will convert a differential 


i 


signal into a single-ended signal. Each 
of two identical channels has a high 
differential ratio amplifier stage and 
a balance-to-unbalance converter with 
no transformer. Ratio of amplification 
for differential signals to that of com- 
mon-mode signals is over 38 x 108 
from 8 cps. to over 500 ke.—Advance 
Electronics Co., Inc., 451 Highland 
Ave., Passaic, N. J. 


For more information circle 367 on inquiry card. 


TV Distribution Amplifier 


New “VDA 100” video distribution 
amplifier comes complete with power 
supply; features 6 complete amplifier 
strips (instead of usual 5) each easily 
plugged in or out for servicing. 
Eastern Precision Resistor Corp., 130- 
11 90th Ave., Richmond Hill 18, L. I., 
| ae 
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Laboratory Amplifier 


New “Type 511A Power Amplifier” 
is a general-purpose laboratory power 
amplifier, said to feature low distor- 
tion, low noise, and excelJent phase 


“HI-AC-CEL” Low Inertia A.C. Servo Motors 


<a-22°2-2 | SPECIFICATIONS: 
— foc Diehl Number: 
— 4 FPE 25-79-1 
, : 10 Watts 
Maximum Output 
115 Volts 
Main Phase 
115 Volts 
Contro! Phase 
2 Poles 
2 Phase 


12.5 02.-in. 
Locked Torque 


Tay 


23.0 oz.-in. Torque 
e ° 
Priced oe 
at only .125 oz.-in.2 


Moment of Inertia 
$30.00 1.6 lbs. in Weight 


38,600 Radians per 
Second? Theoreti- 
cal Acceleration 


This newly designed Diehl “HI-AC-CEL” Servo Motor affords 
high response and is suitable for a broad range of military 
and industrial servo-mechanism applications. 


FEATURES: 


1. Cogging (Slot effect) is Negligible 
2. No Single-Phasing 


3. Speed-Torque curve extends into the negative speed range 
at approximately the same slope. 

Diehl “HI-AC-CEL” Servo Motors are obtainable in ratings from 5 to 

25 watts output with standard 115 volt control phase windings and also 


with high impedance control phase windings. All ratings can be furnished 
with either A.C. or D.C. integrally mounted tachometer generators. 


Our wealth of experience in producing quality motors is at your service 
to help you select the unit best suited to your specific requirements. 
Copy of Technical Manual No. IN-0554 describing Diehl Servo Motors 
and related equipment is yours for the asking. 


Other Available Components: 
D.C. SERVO SETS © RESOLVERS 
MINIATURE PERMANENT MAGNET D.C. MOTORS 


DIEHL MANUFACTURING COMPANY 
Electrical Division -of THE SINGER MANUFACTURING CO 
Finderne Plant, SOMERVILLE, N J 
Atlanta Baltimore Boston Chicago Detroit New York Philadelphia Worcester 
For more information circle 94 on inquiry card. 
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EW/ Atkomatic 


Cast Iron and 
Cast Steel Valves 





ATKOMATIC’'S new line of cast iron and 
cast steel valves offer greater range of 
applications as well as new engineering 
principles. Internal design features com- 
pensate for expansion under heat, pre- 
vent sticking. Stainless steel hooded 
pilot seat screw permits more positive 
closing action. New design permits pres- 
sures to 1000 PSI. at 200° F., 500 
P.S.1. at 450° F. Teflon disks inert to 
all media except hot fluorine are used. 
Removable inserts are used throughout 
complete range of sizes 


Available in sizes 1% through 2 inches. 


[ colleieetiestinetitettentedead 


Write for Technical Bulletin No. 106 
for more complete information 


Atkomatic 


SOLENOID 


ELECTRIC VALVES 





ATKOMATIC VALVE COMPANY 


525 ABBOTT STREET 


INDIANAPOLIS 25 


For more information circle 95 on inquiry card 





Pece2ce -_—- 


ENGRAVE: 


NAME PLATES e PANELS e DIALS 
in your own shop 


Lowest set-up time 


for unskilled labor 


wore --- 4 


3 





CALIBRATIONS PROFILES if URVED SURFACES 


10,000 in use. The specdiest, most ver- 
satile portable engraver, Only the 
NEW HERMES has these features: 


* Adjustable for 15 ratios. * Self-centering 
holding vise. * Automatic depth regulator. 
* Adjustable copy holders. 


Send direct to us for booklet IM 87 


NEW HERMES ENGRAVING MACHINE CORP. 


| 


THE NEW 


PYRO 


Surface 
Pyrometer 


PYROMETER 
INSTRUMENT 
COMPANY 


Bergenfield 4, 
New Jersey 


Literature also avail- 
able FREE on PYRO 
Optical, Indicating, 
Radiation and Im- 


INDIANA 


The NEW PYRO 
Surface Pyrometer 
has been designed to 
plant and 
laboratory surface 
and sub-surface tem- 


meet all 


perature measure- 
ments. Has large 
selection of thermo- 
couples and extension 
all inter- 
changeable without 
adjustment. Quick 
acting, accurate, 
light-weight and 
rugged. It features a 
large 4%” direct 
reading scale, auto- 
matic cold end junc- 
tion compensator and 
a shielded steel hous- 
ing--all combined to 
offer the highest pre- 
cision, accuracy, de- 
pendability and dura- 
bility. Available in 
five standard temper- 
ature ranges from 
0-300°F to 0-1200°F. 


arms 


Ask for Catalog No. 
168 for full details. 





NEW INSTRUMENTS 


characteristics throughout audiofre- 
quency range and above. Choice of 
four output levels for optimum match- 
ing of various loads. Will operate into 
loads of complex impedance from pure 
resistance to pure reactance and will 
drive a 1200-ohm load with 120 volts 
at 0.5 percent harmonic distortion. In- 
put impedance is equivalent of 100,000 
ohms shunted by 10 uuf.—Technology 
Instrument Corp., 531 Main St., Acton, 
Mass. 


For more informatic 


MISCELLANEOUS 
Metal Detector 


New model of maker’s “Electronic 
Metal Detector” for continuous inspec- 
tion of textiles features a narrow in- 
spection aperture, available in a wide 
range of widths. It indicates presence 
of magnetic and non-magnetic, fer- 
rous and non-ferrous, metals, in ma- 
terials moving at speeds of 25 to 1000 
fpm. Controls of new model can be 
set to stop a conveyor, light a warning 
light, sound a horn, spray-mark con- 
taminated area, or perform any com- 
bination of these functions.—Indus- 
trial Products Section, Radio Corp. of 
America, Front & Cooper Sts., Cam- 
den, N. J. 


For more information circle 370 on inquiry card. 
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Tape Typewriter 


New “Unityper II” erases all pre- 
viously recorded information prior to 
recording current data, records new 
data in code on tape, and simultane- 
ously prints a proof-copy. Errors on 


1964 


tape, either one character or a whole 
line at a time, can be erased. An- 
nouncement emphasizes that new in- 
strument is “much more than a simple 
transcription device.” Various extra 
control circuits aid in producing ac- 
curate tape recordings.—Remington 
Rand Ince., 315 Fourth Ave., New York 
10, WW. 7. 

For more informatic rcle 371 on inquiry card 


Graphic-circuit Solder-pot 


New 2000-watt solder pot for 
graphic circuit work features an ad- 
justable calibrated hydraulic thermo- 
stat with seven steps of fixed tem- 
peratures and three values of load 
wattages. Cavity dimensions 20 x 12 


13-19 University Place, New York 3, N. Y. 


mersion Pyrometers. 
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in. with usable depth of 1% in. (ac- 
tual 2 in.) A calibration chart is fur- 
nished so that when desired operating 
temperature is known, switches may 
be correctly set without measurement. 
Maximum temperature 550 F.—Dee 
Electric Co., 1101 N. Paulina St., Chi- 
cago 22, Ill. 
For more i forr at r r e 372 on nquiry card 
Soldering Set 

New “Model 101 Solder-Quik,” for 
fast soldering on small work, operates 
from 110-v.ac. line through a step- 


down transformer, has six heat ranges. 
Soldering heat is obtained at tip by 
passing low-voltage current through a 
small area of the work by means of 
two long-life carbon electrodes.—Stark 
Mfg. Co., P.O. Box 489, Tuscaloosa, 
Ala. 


For more information circle 373 on inquiry card. 


Silver-brazing Flux 


New “No. 110” homogenized uni- 
form-action flux, said to overcome 
many complex problems in production 
assembly, is compounded specifically 
for work on stainless steel, nickel, 
Monel, copper, berryllium-copper, 
brass, bronze, steel, and silver metals. 
Mixed with plain water by user and 
brushed on work, it protects heated 
base metal up to 1800 F. and dissolves 
oxides that must be carried away be- 
fore a good joint can be made.—All- 
State Welding Alloys Co., Ine., 249-55 
Ferris Ave., White Plains, N. Y. 


For more information circle 374 on inquiry card 


Spot Solderer 

New “Newage Lorsol Electric Spot 
Solderer” has carbon tip operating 
on low voltage supplied through 
transformer which gives concentrated 
heat when tool contacts work and 
shuts off when contact is broken. Syn- 
thetic insulating handle has end 
formed as a shield; is shockproof. 
Transformer gives six different heats. 
“Newage Lorsol” can be fitted with 
two carbon tips at angles in addition 
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| NEED A GOOD TEMPERATURE 
MONITORING SYSTEM.~ 
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TAKE A LOOK AT 
T-E’s SIGNALARM. 
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Thermo Electric's SignaLarm is a temperature monitoring system 
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composed of well-tested, standardized units. Each SignaLarm sys- 
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tem consists of 4 basic parts: 
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THERMOCOUPLES 
OR SEQUENCE SWITCHING UNIT 
RESISTANCE 
BULBS 
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MASTER MEASURING UNIT 
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SIGNAL LAMPS 
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The signal lamps indicate the condition at each measuring point 
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as it is scanned. The master measuring unit can be pre-set easily 
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to operate signal lamps at the high or low point you want. If the 
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temperature is normal, a green light flashes—but if the temperature 
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passes the danger-point you set, a red light goes on and an audible 
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alarm is sounded. The alarm can be silenced by pressing a button, 
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but the red light stays on until temperature returns to normal. 
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Different temperature monitoring systems can be built-up from 


oe 
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standard SignaLarm units. Each Signalarm can handle up to sev- 


-e- 
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eral hundred thermocouples (or resistance bulbs). Additional 


-0-o 
ere 


systems can be installed for greater capacity, or for high-speed 


_aa 
oe 


scanning, or for monitoring various temperature points indepen- 


-? 
ore 


dently of one’ another. 


Interested? Write for Bulletin 70—F. 


2.2 2 2 2 e 
o% eee oo”. 


Pyrometers * Thermocouples * Protection Tubes * Quick-Coupling Connectors 


~o°. 


Thermocouple and Extension Wires * Resistance Bulbs * Connector Panels 


: Thermo Electric ©, 0c 


SADDLE RIVER TOWNSHIP, ROCHELLE PARK POST OFFICE, NEW JERSEY 
IN CANADA—THERMO ELECTRIC (Canada) Ltd., BRAMPTON, ONTARIO 
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CROSSBAR SWITCH 


for Automatic 
Control Systems and Computers 


FAST! 


Kellogg Crossbar Switch provides the fast, low-cost means 
of interconnecting or selecting many different circuits com- 
LOW INITIAL mon to large-scale switching required by automatic control 
cosT! systems or computers. Its many applications include, for 
example, connecting any 3 of 60 circuits to any of 75—or 
MANY CIRCUIT choosing 1 circuit from as many as 936. It provides oe 
connections in 50 milliseconds by energizing two specific 
APPLICATIONS! coils. For optimum fidelity of signal and prevention of cor- 
rosion, palladium contact points are used. Mounted for 
dapat removal from its rack. Get the complete facts 
— Write Dept. 61-E today. 


KELLOGG SWITCHBOARD AND SUPPLY COMPANY 


A Division of International Telephone and Telegraph Corporation 
SALES OFFICES: 79 W. Monroe Street, Chicago 3, Illinois 
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AMTHOR 


TENSILE STRENGTH 


TESTERS 


4 


s 


Minimize the factors of error in Temperature 








Instrument Test Procedures 


Permit accurate fest without comaling de- 
tecting element from well 


Eliminate the use of separate 
test wells 


Reduce the cost of 
Test Procedure 





Write for Bulletin 541 

type 274 
for VERY LIGHT MATERIALS ME Two holes are provided in ouch well 
Horizontal type—Bench Model 


, . I elas 
Various ranges up to maximum of 25 Ibs. he Pyymery hoje acon 
/ modotes the detecting ele 
With or without elongation indicator. | ment of a permanently ir 
tolled Temperature 


Write for bulletin 129 ment 


Y, h > ug the Secondary hole a« 


TESTING INSTRUMENT CO., INC. | | TRINITY EQUIPMENT CORPORATION 


' ee 
48 Van Sinderen Ave., Brooklyn, N. Y. I a a Fest, How Jersey 


oP 
test thermocouple 
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to end fitting. Carbon tips can be ma- 
chined to any shape to facilitate un- 
usual work; can be used simul- 
taneously. Carbons are supplied in 
3/16, % and 5/16 in. diameters.— 
Newage International, Inc., 235 E. 
42nd St., New York 17, N.Y. 

For more information circle 375 on inquiry card 


Draftsman’s Templates 

New five-piece template set for use 
in technical illustration work provides 
a uniform system for determining 
dimensions of lines and angles in 


pictorial drawing. Even curves, radii, 
and ellipses are determined. Templates 
enable draftsmen to draw views of an 
object from any angle. Their use is 
quickly grasped.—Charles Bruning 
Co., 4700 Montrose Ave., Chicago 41, 
Il. 


For more information circle 376 on inquiry card 


Circular Drawing Machine 

New drawing machine is said to 
enable technica! illustrators and 
draftsmen to make accurate pictorial 
drawings in less time than it takes 


to make plan view drawings. Two 
simple settings—to establish major 
and minor diameters—enable user to 
draw ellipses in any ratio by degrees 
or from points on a drawing. Instru- 
ment’s “rolling parallel action” makes 
it especially valuable for use in mak- 
ing exploded views.—Charles Brun- 
ing Co., 4700 Montrose Ave., Chicago 
41, Ill. 


For more information circle 377 on inquiry card 


Noise Suppressor 

New “Type i14-A Dynaural Noise 
Suppressor” virtually eliminates turn- 
table rumble and record scratch or 
hiss without losing music audible to 
ear as do fixed filters; is designed as 
an accessory unit for use with maker’s 
“99 Transcription Amplifier.” or “214 
Remote Control Amplifier.’”’ Frequen- 
cy response flat from 19 to 20,000 
eps.—H. H. Scott, 385 Putnam Ave., 
Cambridge 39, Mass. 


For more information circle 378 on inquiry card. 





Dry-material Level 
Controller 
New “Scrayco Level Control’ con- 
trols dry material by utilizing a 
principle which is reverse of ball 
float: its shutoff device goes down, 


instead of up. A rod running through 
a flexible sphere bends downward in- 
side bin (or duct or chute); may be 
angled to any degree. This “sensing 
probe” comes into contact with the 
flowing material and actuates a switch 
that cuts off flow at desired level. 
Scrayco, Inc., 201 Greene Ave., Bound 
Brook, N. sp 

For more information circle 379 


Instrument Oiler 

New ‘‘Pell-i- 

can,” pen-sized 

oiler with a long 

narrow ‘‘beak,’’ 

now makes it 

easy to fill small 

out-of-the-way oil 

holes in small ap- 

paratus; is easy 

to refill and un- 

breakable in nor- 

mal use; features a visible oil supply 

and pocket clip; avoids spilling by 

delivering oil one drop at a time.— 

The Lofthouse Co., Box 832, Bing- 
rhein Ny 2 

For more information circle 380 on ir quiry ard 


Steam Trap 

New “Heat-Kwik Super-Silvertop” 
steam trap is reported to vent air out 
of steam-consuming units “eight times 
faster than ordinary in- 
verted-bucket traps and 
three times faster than 
air-eliminator or blast 
type traps.” It has two 
separate orifices, one for 
condensate and a sepa- 
rate bellows orifice for 
air. When trap is cold, 
bellows orifice is wide 
open and handles large 
quantities of air. After 
all air is removed 
**through vent hole in 
bucket. Sizes from % in. 
1% in.; pressures up to 150 psi.—The 
V. D. Anderson Co., 1935 W. 96th St., 

Cleveland 2, Ohio. 
ircle 381 on inquiry card 


For more information <« 


Anti-static Cleaning Agent 
for Lucite and Plexiglas 
New “ANSTAC-2M” is announced 
as “believed to be the most effective 
and long lasting anti-static and 
cleaning solution available today.” It 
is relatively fast drying and may be 
applied by dipping, spraying or wet- 
ting article with a cloth dampened 
in the solution. “Only a microscopic 
amount is necessary.” It does not de- 











meet all Oxheal a 
of specifications 
MIL-P-7788 and AN-P-89 


Produced by the “Lackon” process, 

the photographic reproduction method which incorporates 

the better features of all other panel and dial processing methods. 
The “Lackon” process combines simplicity, flexibility, adapt- 
ability, reproducibility, accuracy and economy. 

Regardless of whether your interest is in general appearance, 
uniformity of lighting, legibility, wear or weather 


resistance, long life or economy — it will be 
to your advantage to investigate the best. 


May we furnish additional information 
and make available our engineering, 
and lighting experience? 


Write Dept. 1-5 


UNITED STATES RADIUM CORPORATION 
535 Pearl St. New York 7, N. Y. 
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Instrument 
Operation 


You M. 


oe 
When your problem 
efficient, de 
Dynamic De 


Must Have 
CLean-Dry { 


ndable instrument operation, 
umidifier offers you a practical low cost solution. 


involves drying air to obtain more 


the Industrol 


Dryers are offered with manual, semi-automatic or fully 
automatic control. Heat regeneration of desiccant is supplied 


by either electricity or steam. 


An Industrol Dynamic Dehumidifier used in conjunction 
with the Industrol Centrisorb Filter is the ideal combination 
to give you the clean, dry air that spells trouble-free 


instrument operation. 


we to yourself why more plant operating men are 
specifying Industrol. A qualified engineer is available to 


consult with you on your dryer problems. 


naustro 


ek Seek @ Benen, 


eae 
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Inspect Hidden Areas 


SEE AROUND CORNERS 
INSIDE CAVITIES 


The Eder Flexible Inspectro- 
scope, designed like a doctor's 
gastroscope for stomach exami- 
nation, lets inspectors view 
inside cavities with small open- 
ings. Sizes from 3" to over 15 
feet long can be used. Right 
angle and forward viewing com- 
bination scopes inspect inside 
gun barreis or tubes. Special 
instruments can be designed for 
your particular inspection prob- 
lem. 


WRITE FOR 
ILLUSTRATED FOLDER 


EDER INSTRUMENT (CO. 


2293 N. Clybourn, Chicago 14, Ill 
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—are the result of good design, 
careful selection of materials 
and meticulous care in manu- 
facturing. 


In the Acragage you get these 
three vital factors plus the fa- 
mous solid front with full area 
blow out disc. 


Catalog M-50 tells much about 
these better Acragages. 


Send for your copy today. 


The ACRAGAGE 








Corp oration 





WAMPUS LANE e MILFORD, CONN. 
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pend on moisture for its effectiveness. 
It prevents troubles caused by static, 
such as electrical instrument lenses 
sufficiently charged to cause errors in 
readings.—Chemical Development 
Corp., Danvers, Mass. 

For more information circle 382 on inquiry card 


Ground-position Indicator 
New “Computer Set, Latitude and 
Longitude AN/ASN-6” is a_ dead- 
reckoning computer which automati- 
cally gives a pilot his latitude and 


Amway Comp 
teme 


2035 

longitude in flight without any air- 
to-ground or ground-to-air communi- 
cation. It consists of Indicator, 
Computer Control, Amplifier, and 
Computer, entire navigational system 
weighing 45 lbs.—Ford Instrument 
Co., 31-10 Thomson Ave., Long Island 
City ee fe # 


For more information 


ircle 383 on inquiry card 


a] 
Free Gyro 
New “Model 29 Free Gyro” operates 
on 28 v.dce.; has a single axis poten- 
tial-divider pickoff; is suitable for 
application in telemetering or control 
ef aircraft, guided missiles, etc. “Mod- 


O76 hua 


el 29” aan a drift “re of Y% ice. 
per minute and a wide selection of 
potential dividers with resistance 
values from 1000 to 100,000 ohms and 
standard linearity tolerance of 0.25 
percent. Caging time depends upon 
alignment of gimbals, varying  be- 
tween 1/10 and 300 seconds.—Sum- 
mers Gyroscope Co., Santa Monica, 
Calif. 


For more intormation 


le 384 on inquiry card 


Magnetizer 

New “Model 8100” impulse magne- 
tizer has been developed to magnetize 
shapes that cannot be processed with 
an electromagnet, including those in 
which reluctance of air at open end 
is less than reluctance of magnetic 
material, as well as completely closed 
circuits. Equipment is unique in that 
it is exceptionally economical of pow- 
er: requirement is 220/440 v. 32/16 





amp. (max.), 60 cps. single phase. 
Unique control circuit stabilizes volt- 
age instantaneously.—Equipment 
Sales Div., Raytheon Mfg. Co., Wal- 
tham 54, Mass. 
For more information 


rcle 385 on inquiry card 


Thread-break Detector 


New thread break detector com- 
prises a Honeywell mercury switch 
assembled in a simple wire-form actu- 


_ HONEYWELL 
MERCURY 
SWITCH 


tT 


ator with “eyes” on its ends, for at- 
taching to thread and for supporting 
on a pivot. Two wire forms are pro- 
vided, so that mercury switch can be 
held in an open or closed position.— 
Micro Switch, Freeport, Illinois. 

nformation circle 386 on inquiry card 


For more in 


Railroad Track Seales 

New “Four-Section Straight Lever 
Railroad Track Scale” is added to 
maker’s line, making it “the most 
complete,” with 25 standard models, 
capacities ranging from 60 to 200 tons 
per section, various sizes and lengths. 
—The Howe Scale Co., Rutland, Ver- 
mont, 
For more information circle 387 on inquiry card 


Pipe Thread Compound 

New “Flexrock 25 Teflon Pipe 
Dope” is a thread-sealing compound 
said to have excellent lubricating 
qualities to prevent galled threads and 
permit easy pipe joining that can be 
readily dismantled after long expo- 
sure to rigorous conditions. Success- 
ful tests on lines conveying strong 
acids, alkalies, and solvents, at tem- 
peratures from —150 F. to 500 F. Bio- 
logically inert. At present furnished 
in 4-0z. cans for test purposes.— 
Flexrock Co., Packing Div. Phila- 
delphia 1, Pa. 
For more information rcle 388 on inauiry ard 

Space Cleaner 

New “Sterilshield Space Cleaner” 
lowers dust, smoke, pollen, or bacteria 
content of air; makes use of a 1000- 
cfm. electrostatic air cleaner with its 


| 





_ MEASURING EQUIPMENT 
acy Coverage —14kc to 1000 mc! 


VLF 


14ke to 250ke 
Commercial Equivalent of 
AN/URM-6B. 

Very low frequencies. 


150ke to 25mc 

Commercial Equivalent of AN/PRM-1A. 
Self-contained batteries. A.C. supply 
optional. Includes standard broadcast 
band, radio range, WWV, and commu- 
nications frequencies. 


VHF 


15me to 400me 
Commercial Equivalent of 
TS-587/U. 

Frequency range includes 
FM and TV Bands. 


VHF 


375mc to 1000mc 
Commercial Equivalent of 
AN/URM-17. 

Frequency range includes 
Citizens Band and UHF 
color TV Band. 


struments comply with tes< equipment requirements 

radio interference specifications as MiL-1-6181, 
10, PRO-MIL-STD-225, ASA C63.2, 16£4, AN-I-24a, 
AN-1-42, AN-I-27a, MIL-I-6722 and others. 


STODDART AIRCRAFT RADIO Co., Inc. 


6644-D Santa Monica Blvd., Hollywood 38, California ¢ Hollywood 4-9294 
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associated power supply; and a pro- 
peller fan to drive air through the 
unit. Dust collector cell can be easily 
removed and cleaned by running 
water. Dimensions 33x32x21 in.—The 
Baker Co., Ine., Maplewood, Maine. 
f re information circle 38% on inquiry card 


Sprinkler-control System 


New “No. 550 Sprinkler Control,” 
for use with any concealed irrigation 
system, makes lawns, gardens and 
orchards thrive on regular irrigation 
“without your touching a hose or 


1857 


valve all summer long.” It turns 
sprinklers on and off according to 
predetermined time schedules, except 
when rainfall has sufficed for mois- 
ture needs of soil. Feature is “Zuba- 
stat” detecting assembly of electrodes 
in a cup which holds a representative 
sample of one soil area. From one to 
twelve areas may thus be controlled, 
each with its dial on indoor panel and 
“Zubastat” outdoors.—Tork Clock Co., 
Inc., Mount Vernon, N. Y. 

For more information circle 390 


Indicating Fuse Post cellent dielectric strength, low power 
: pea snk en ta factor, high insulation resistance and 
New “No. 344010” indicating fuse low dielectric constant; remains un- 

post, said to be smallest on market, affected by temperature cycling, and 

is designed for 3 AG and 3 AB fuses is inert to all known commercial sol- 

in ratings up to 15 amps. and 250 v. vents.” Secondary insulation, of Tef- 
lon-impregnated glass braid, resists 
abrasion. Sizes 28 AWG to 10 AWG; 
eight solid colors; special tracer col- 
ors available.—Hitemp Wires Inc., 26 
Windsor Ave., Mineola, L. 1., N. Y. 
Far more information e 393 on card 


maximum; provides positive indica- Illuminated Magnifiers 
tion, 360 deg. from any point. Water- 
proofing to Signal Corps specs if re- 
quested—Littelfuse, Inc., Dea Plaines, 
Til. 


New and complete redesign of hous- 
ing for “Flash-O-Lens” illuminated 
magnifiers features a new type of 
thumb-nail-notch grip which facili- 


rmation circle 391 on inquiry card 


Heat-resistant Magnet Wire 


New silicone-enameled magnet wire 
is intended for use in electrical equip- 
ment operating at “hottest spot” tem- 
peratures of 130 C. (266 F.) or more. 1832 
Enamel] has good abrasion resistance; 
adheres well to conductor; is smooth, 
will not craze when exposed to sol- 
vents, and will not crack when sub- 
jected to extremely low temperatures 
(-65 C.); dielectric strength 1500 volts 
per mil.—Anaconda Wire & Cable Co., 
Muskegon, Mich. 
Eo, nformatior 


tates loosening and tightening ring 
that holds lenses; is molded of heat- 
resistant polystyrene.—E. W. Pike 
and Co., Inc., 492 North Avenue, 
Elizabeth, N. J. 

For more information circle 394 


ee eh en ad Electric Pen 

° re New “Actograp” electric pen has 
Heat-resistant Lead Wire magnetic vibrating system whereby 
New “Tempclad” glass-braided lead a short continuous are is produced 

wire for components operating at which performs engraving on all met- 

temperatures from —55 C. to 200 C. als including hardest tempered or 

(392 F.) has primary conductor in- case-hardened steel, tungsten carbide, 

sulation of Teflon which “exhibits ex- etc. Marks can only be removed by 





100 PAGE 


CONTINUOUS DUTY 
DIAPHRAGM SEALS 


—for 
"INSTRUMENT-QUALITY” 


NEW CATALOG AIR 


IN COMPRESSED AIR 
OPERATIONS... 








CHANGE INSTRUMENTS HANKISON 





FOR 





UNDER PRESSURE a \P Ary 
Condensifilter on = 


Featuring the New-Economical on 
DISPOSABLE FILTER CARTRIDGE Z 





AN 
Pel VATI RR Dehydrate and filter ordinary plant air 
with a Hankison Model B-30-D Con- 


densifilter for air of "Instrument- 
Quality.” Condenser section removes moisture by lowering dew 
point of air to within 2 or 3 degrees of cooling water; low cost, 


CHEMICAL SERVICE disposable filter cartridge with 540 sq. in. of surface area 
r removes even finest dirt par- 
Write for Bulletin B-30-D ticles. Capacity: 30 scfm at 


For larger capacities, write 


for data en Model A-100. tL 100 psig. 


MANSFIELD & GREEN - 
1051 Power Ave. Cleveland 14, Ohio HANKISON CORPORATION 


354 Biltmore Building, 951 Banksville Road 
PITTSBURGH 16, PENNA. 
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grinding, filing or destroying article. 
Hardness is immaterial as penetra- 
tion is sufficient to give depth of 
marking required at point of contact, 
leaving a clear line. Screw adjustment 
at tip enables operator to scribe thick 
or thin lines, as well as adjusting 
depth of engraving. Transformer is 
specially designed for pen.—Newage 
International, Inc., 235 E. 42 St., New 
York, N. Y. 


For more information circle 395 on inquiry card 


Burner Program Control 

New “Fireye Programming Con- 
trol” for commercial-industrial gas, 
oil, or combination gas/oil burners, 
is said to be “the first to provide 

4 ye l 


Tim SECONDS 


complete protection against costly 
flame failure explosions together with 
programming to meet any application 
requirement.” Standard “package” 
provides complete automatic startup, 
operating, and shutdown control for 
any type of burner and a selection 
of programming times for three types 
of ignition operation to comply with 
Factory Mutual Labs’ requirements. 
(Diagram shows automatized se- 
quence for start-up only; other posi- 
tions of complete sequence omitted 
for lack of space.) —Combustion Con- 
trol Corp., 718 Beacon St., Boston 15, 
Mass. 

For more information circle 396 on inquiry card 


Cable-conductor Tracer 

New “Trace-O-Meter” makes it pos- 
sible for one man instead of two to 
trace electrical lines and cable cir- 
cuits: he slips a tagged jumper to 
each circuit at far end of line; then 


; 2049 
he touches the wires at near end with 
probe. As each circuit is touched, 
meter indicates the correct number 
as tagged by the jumper. Thus nine 
wires can be identified. (If more, 
they can be identified and marked in 
groups or nine.) If there is any doubt 
about a line being hot, it is tested with 
neon indicator. Should there be a 
ground or short in a wire, pointer 
will not move.—The Jackson Elec- 
trical Instrument Co., 20-48 S. Pat- 
terson Blvd., Dayton 2, Ohio. 


For more information circle 397 on inquiry card 


A 54° cast iron butterfly valve with 
stainless steel blade for low pressure 
air; equipped with crank type cylinder 
operator; installed in public utility 
plant. 


Three-way valve made 
with 24” and 14” butterfly 
valves mounted on a“tee” ; 
linked so as to close one 
valve when the other 
opens; operated by spring- 
loaded hydraulic cylin 
der; for air and exhaust 
gases to 60 p.s.i. and 
350° F. 


Rockwell Butterfly Valves are made of any required metal or 
rubber-lincd for minimum pressure drop, uniform, quick control 
and positive shut-off—commercial, drip or air-tight. Sizes to 132”; 
pressures to 900 p.s.i.; temperatures to 2000° F., in standard and 
special types. Catalog on request. 


W. S&S ROCKWELL COMPANY 


BUTTERFLY VALVES e SLIDE VALVES e AUTOMATIC VALVES 


2644 ELIOT STREET « FAIRFIELD, CONN. 
Sales Representatives in Principal Cities 
r more information circle 109 on inquiry card 
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Fig. 1. Multiple-spindle drilling machine. 


Trends in 


Fig. 2. Multiple-station machine tool of dial type. Work pieces are 
attached to index table which is rotated from station to station; multiple 
operations are performed at each station. 


Machine-tool Automation 


Development of machine-tool automation is traced from single-station 


machines, through multiple-station machines, to the modern transfer 
machine. The present chief problem—down time because of tool 


by RALPH E. CROSS 
The Cross Company 


changing—is being attacked by tool programming with the ‘Toolometer.” 


utomation, as coined originally by the automotive 

industry a few years ago, was defined to mean, “the 

automatic handling of parts between progressive 
production processes.”” With such a definition*, the appli- 
cation of machine-tool automation started with the elimi- 
nation of work handling. 


Single-station Machines 


From this beginning, we find the development of many 
kinds of single-station machines using multiple and com- 
bination tooling. These are the machines that simultaneous- 
ly perform more than one operation on a single work 
piece. Examples are multiple-slide lathes, multiple-spindle 
drill presses, two-way, three-way and four-way drilling and 
boring machines, multiple-spindle milling machines, ete. 
Figure 1 is typical: It is a two-way multiple-spindle drill- 
ing machine which performs 32 operations on a rear- 
axle housing. 

However, single-station machines are, in 
stances, over-extended. To use a figure of speech, “they 
have been stretched until they won’t give another inch.” 
Some of these machines have heads coming from all direc- 
tions, and in such numbers that it is almost impossible 
to get the work pieces in and out of the fixtures. Chang- 


many in- 


ing tools is a major operation. 
*Since its original definition, common usage has extended the term 


“automation” to include complete elimination of manual effort et all 
stages in production, usually by complete automatic control. 
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Multiple-station Machines 


Such conditions led to the development of the multiple- 
station First machines of this kind were the 
dial-type (Fig. 2) and the trunnion-type (Fig.3) machine. 
In these machines the work pieces are placed in fixtures 
which are attached to index tables or trunnions. The parts 
are indexed from station to station. Multiple operations 
are performed in each station, It is common practice in 


machine. 


multiple-station machines to set aside one station for load- 
ing and unloading the work pieces so that this time-con- 
suming operation can be performed simultaneously with 
the cutting in the other stations. 

Dial- and trunnion-type machines bring more opera- 
tions together than single-station machines, but they have 
a practical limit--the diameter of the table or trunnion. 
The larger the table, the greater the indexing error. As 
the size of the table is limited, the number of stations is 
limited. 


Transfer Machines 
The demand for machines with more stations led to 
the development of multiple-station machines wherein sta- 
tions are stretched out in a straight.line. These are called 
transfer machines; they fall into two general types—the 
pallet type and the plain type. 
In pallet-type transfer machines the parts are clamped 





- sarge _—_ 
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Fig. 3. Trunnion-type multiple-station machine tool in which the work 
pieces are attached to a movable trunnion. Parts are moved from station 
to station, with multiple operations performed at each station. 


in fixtures and the fixtures are transferred from station 
to station. After the operations are completed, the pallet 
fixtures are returned by a conveyor to the loading station 
where the parts are unloaded and replaced with unfinished 
parts, as shown in Fig. 4. Pallet machines are used where 
it is necessary to change frequently from one part to an- 
other; also in single-purpose applications where the part 
is of irregular shape. 

In plain-type transfer machines the parts are placed in 
the loading station; from there they are transferred from 
station to station (Fig. 5). At the end of the line they 
are ejected. Parts are located and clamped separately in 
each station. 

Theoretically, transfer machines offer limitless possibili- 
ties for combining operations. Machines with automatic 
positioning devices and automatic cleaning, inspection, 
and assembly operations are not uncommon today. One 
“Transfer-matic” for machining V-8 cylinder blocks is 346 
feet long, performs 539 operations, automatically handles 
the part in 7 different positions, and has a capacity of 
100 parts per hour; 104 pieces are in process at one time. 
The entire line (Fig. 7) is under the control of one op- 
erator. 

Despite the fact that there is no theoretical limit to the 
number of operations that can be combined into one 
“Transfer-matic,” there is a definite practical limit—the 
down time for changing tools. 


Tool Considerations 


Consider a multiple-station machine employing 120 tools 
that need changing every 4 hours. If the tool change time 
is 2 minutes per tool, the total time to change all tools 
is 240 minutes, or 4 hours. In other words, the machine 
will produce for 4 hours and then be down 4 hours for 
tool changing. If the number of tools is i:creased to 240, 
the down time doubles; if the number is increased to 360, 
the down time triples, etc.; down time increases in some 
proportion to the number of tools in the machine. This 
condition is, of course, intolerable, and yet is common. 
This does not mean that we have reached the limit of 
machine-tool automation. The problem will not be solved 
by a new type of machine, but by automatic tool program- 
ming and the development of new devices for automatic 
work-handling. Tool programming may be defined as the 


Fig. 4. Pallet-type transfer machine for exhaust manifolds, in which 
parts are clamped in fixture which is transferred from station to station. 
Fixture is returned via conveyor. 


scheduling of tool operation from the time the tool is 
put to work in the machine until it is removed for re- 
sharpening. Most tool programming today is under opera- 
tor control——that is, the operator places the tool in the ma- 
chine, keeps a mental account of its progress, and removes 
it when he thinks it is dull. In larger machines, tool pro- 
gramming is non-existent; tools are put to work and for- 
gotten about until they are broken from overuse. 

The need for automatic tool programming is apparent 
when we consider that tools which were once under close 
observation in single-station machines are now far re- 
moved from any immediate personal attention in transfer 
machines. Owing to the inconsistency of tool performance 
and other variables, the first requirement of any program- 
ming device is flexibility, Over-all master programming 
of all tools in a machine or process is impractical; too 
many interruptions occur to disrupt the master program, 
and it takes too long to develop an alternate program once 
there is an interruption. The solution is automatic tool 
programming for each individual tool. 


"Toolometer" 


The “Toolometer” in Fig. 6 is such an individual tool- 
programming unit. It is a mechanical memory device that 
counts the number of operations a tool performs while 
it is working in the machine. After the tool completes its 
schedule of operations, the ‘“Toolometer” shuts down the 
machine for a change. The “Toolometer” is flexible and 
may be changed instantaneously to a new program for 
any emergency, 

Individual tool programming does not reduce down 
time, but it-keeps tool-changing down-time within specified 
limits. In the operation of a complete line, for example, 
the down time is controlled and will not exceed a given 
number of minutes per shift. Further, lines can be de- 
signed and programmed to operate with as little as 5 per- 
cent down time, regardless of the number of tools in use. 

Here’s how it is done. A detailed analysis is made of 
the time required per shift to change each tool. The opera- 
tions are then grouped and the line is divided into sec- 
tions, depending on the position of the part and the total 
time required per shift to change the tools in each sec- 
tion. One section, of course, will account for the greatest 
amount of down time; this section will determine the 
down time for the entire line. 
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Fig. 5. Plain-type transfer machine in which the part itself is trans- 
ferred from station to station, being clamped separately in each station. 

In operation, the operator inserts the parts in Station | 
of Section 1 and initiates each cycle. From there on, the 
parts are handled automatically. The “Toolometers” keep 
account of the individual tool operations. When it is time 
to change tools in Section 2, the “Toolometers” shut down 
this section, but all other sections keep operating. The 
parts coming out of Section 1 are banked up in front of 
Section 2, and parts that have been previously banked 
ahead of Section 3 are fed into the line at this point. After 
the tools have been changed and the “Toolometers’’ re- 
set, Section 2 is returned to automatic operation in se- 
quence with the rest of the line. By shutting down only 
one section of the line at a time, down time for tool chang- 
ing does not accumulate. 

The foregoing is one example of how automatic pro- 
gramming promotes automation, and it immediately points 





“Toolometer” for individual tool programming. 


up the need for a new kind of work-handling device—an 
automatic work banking unit between each section to 
eliminate the manual handling of parts while the tools 
are being changed. Also, a similar device at the beginning 
of the line will displace the operator. Thus this line could 
be made to operate without any direct labor whatsoever. 
Manpower requirements would be reduced to one stock 
handler and two tool-setup men. 

With only a little imagination it is easy to visualize how 
programming and work-handling devices are opening up 
new fields for combining operations. 

Continued progress in automation will no doubt lead into 
sub-assembly and assembly operation. This will create a 
demand for additional automatic programming to bring 
the component parts into the line in the proper amounts, 
and for additional work-handling devices to place them 
and assemble them in proper position. 


HAL HL 


eh 


Fig. 7. “Transfer-matic” cylinder-block-machining line with length of 346 feet, 539 operations, and 100-parts-per-hour capacity, all under 


control of one operator. 


Page 770—Instruments & Automation Vol. 27 

















Fig. 1. Tube preamplifier with frequency compensation. 




















Fig. 2. Equivalent tra 





TRANSISTORS VS. TUBES 


Competitive situation of transistors and tubes is clearly 


illustrated by comparing an audio preamplifier circuit 


by R. F. SHEA 
General Electric Co. 


using tubes with an equivalent circuit using transistors. 


NE of the best ways to compare transistors and 
electron tubes is to illustrate the design of a typical 
circuit using both tubes and transistors. In this 

way the differences can be emphasized and the major 
design details brought out. Therefore, a preamplifier (Fig. 
1) such as used to follow a variable-reluctance phono- 


graph pickup, was selected as a typical circuit. The signal 
levels are about ideal for either type of amplifier, and 
inclusion of low-frequency compensation 


the necessary 
provides an opportunity to illustrate the effect of the dif- 
ferent impedance levels encountered with tubes and with 
transistors. 

The 6SC7 tube was chosen for comparison with the 
type 2N43 p-n-p transistor. The former is used extensively 
for this purpose and is a representative tube triode. The 
2N43 is the high-alpha transistor announced in 1953 by 
the General Electric Company, and is particularly well 
suited to this application. 

Fig. 3 shows a basic amplifier stage. The tube is uni- 
lateral; its input resistance is that of grid resistor r (at 
low frequencies), and its output resistance is the r, of the 
tube. By contrast, the transistor is bilateral—that is, its 
input impedance is a function of the load and its output 
impedance is a function of its source. Further, the param- 
eters of the tube are relatively constant, whereas those of 
the transistor vary greatly with operating point and with 
temperature. In addition, both tube and transistor vary 
to some degree in production, 

Typical values of input resistance are in the megohms 
for the tube, about 50 ohms for the grounded-base trans- 
istor, 1,000 ohms for the grounded-emitter transistor. 


Abstracted from the article ‘Transistor Application Fundamentals,” by 
R. F. Shea, Electrical Bngineering, April, 1954, pages 860-865 


Output resistances are about 50,000 for the tube, 20,000 
to 2,000,000 for the transistor, depending on configura- 
tion and terminal impedance. Current amplification of the 
tube is theoretically infinite, as is the power gain. {Actu- 
ally, both are limited to finite values by the grid resistor.) 
Current amplification for the transistor is approximately 
unity for the grounded-base amplifier, about 30 to 100 
for the grounded-emitter amplifier. Voltage amplification 
is about 50 for the tube, may exceed 1,000 to 2,000 for 
the transistor. 

So much for the basic details, now to get down to the 
problem of designing a preamplifier. The requirements 
follows: input 60,000 input 
10 millivolts; output signal—l volt; frequency 

18-db. attenuation at 800 cycles relative to 50 
cycles; noise—50 db. at 50 cycles. 

Fig. 1 shows the circuit of a suitable tube preamplifier 
which has been used for this purpose. The first stage 
incorporates a filter section in the form of a 68,000-ohm 
resistor and 15-microfarad capacitor. The effective load 
resistor of the first stage is 68,000 ohms. which is shunted 
by the effective impedance of the coupling network. The 
second grid connects to this network in such manner that 


d 
| t 


a 


are as resistance ohms: 


signal 


response 


Fig. 3. Basic am- r! 
plifier stage. A, using 
tube; B, using tran- 
sistor. 
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the portion of the first plate voltage appearing on the 
second grid is attenuated as frequency increases, thus pro- 
viding the desired frequency compensation. This second 
grid voltage is amplified and the amplified signal is taken 
from the second plate. 

Fig. 2 shows the equivalent transistor circuit with com- 
pensating network. Note the greater number of components 
required. Separate batteries are used for emitter and col- 
lector supplies, plus series resistors for each emitter. The 
resistors in the base and collector circuits have values 
much lower than those ordinarily employed with tube 
amplifiers. These values are dictated by the requirement 
that temperature stability be good, which necessitates 
low values. Next, the values of all capacitors are much 
higher than those used in the tube amplifier owing to the 
lower values of impedance of the transistor amplifier 
stages. Similarly, the compensating networks use large 
capacitance and small resistances, for example 1 uf and 
470 ohms, as compared to 0.01 uf and 27,000 ohms. This, 
too, is due to the fact that the transistor-stage input im- 
pedance is about 1,000 ohms, compared to 3 megohms 
for the tube amplifier. Further, the low value of shunt 
input impedance makes it impossible to get the same curve 
of frequency compensation, hence the requirement for 
the two compensating networks. 


Another feature of the transistor amplifier is the use 
of an unbypassed resistor in the first emitter circuit. This 
increases the input impedance of this stage to the required 
60,000 ohms, although at the cost of some gain. A gain 
control between the first and second stage adjusts the 
over-all gain to the desired level. 

This amplifier has an undistorted output of 2 milliwatts 
and an over-all gain of approximately 60 db. Signal-to- 
noise factor was 50 db. at 50 cycles. 

A final comparison is in order. The tube amplifier em- 
ploys one dual triode versus three transistors, 8 resistors 
versus 13, 5 capacitors versus 9. On the favorable side 
for the transistor circuit are (1) the power requirement, 
15 milliwatts total versus approximately 2,000 milliwatts, 
and (2) low voltage requirement, 71% volts versus 150 
(plus filament supply). both of which features make the 
transistor unit suitable for portable battery-operated equip- 
ment. 

It is hoped that the preceding treatment will convince 
the would-be transistor user that, in spite of the greater 
complexity of the circuits required by these devices, they 
will “do nearly everything the tubes will do, and even 
more.” The field of transistor application is extremely wide 
and there is a real challenge to the enterprising engineer 
who will take the time to become familiar with them. 





Atomie Power—When? 


Remarks by HENRY D. SMYTH, United States Atomic Energy Commission, delivered at 
Third Annual Conference of Business Economists, University of Chicago, April 23, 1954. 


HERE is no doubt about our technical ability to make 
electric power from the fission of uranium. We are 
already doing so in three nuclear reactors, each dif- 

fering radically from the other in design. The question is: 
“Can power from uranium be made cheaply enough to be 
competitive with that from other more conventional 
fuels?” 

The 1952 report of the President’s Materials Policy 
Commission estimated that energy requirements in the 
United States for all purposes would double in the next 
twenty-five years, while the consumption of electric energy 
would triple in that period. Conventional fuels, which are 
the present sources of energy, are considered adequate to 
meet these expanding needs up to 1975 with little or no 
increase in real costs. 

Beyond 1975, the picture is more uncertain. Coal in the 
United States is abundant, but its real cost will probably 
go up. Proved reserves of oil and gas are respectively 12 
and 27 times present annual consumption. Discovery of 
new fields cannot be guaranteed and already the cost of 
finding new reserves is rising. With the demand for fuels 
expected to rise so sharply between now and 1975, there 
would be good reason to explore other possible sources of 
energy even if they did not look capable of competing with 
fossil fuels in the next twenty years. 

The energy potentially available in the world’s reserves 
of mineable uranium has been estimated as between 20 
and 25 times the energy from world reserves of oil, gas 
and coal added together. 

Nuclear power plants differ from normal power plants 
only by substitution of a nuclear reactor for the firebox 
and boiler. The steam turbines will be essentially the 
same and so will the electric generators. The gradual in- 
troduction of nuclear power does not represent a new in- 
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dustry but merely the modification of a familiar one. 
The change consists in the substitution of a new fuel for 
an old one, but this must take place rather more slowly 
than the substitution of oil for coal in commercial power 
furnaces because a totally different type of furnace is re- 
quired, 

Assuming that the costs of conventional fuels will not 
go up appreciably before 1975, nuclear fuel will therefore 
be supplying only 2 to 10 percent of our power needs by 
1975. Should power from conventional fuels start to rise 
materially in cost, nuclear power plants may well come 
in faster. In fact, perhaps the most important role for 
nuclear power may be as a restraining force exerted 
against rising power costs. 

We have good reason to hope that by 1960 or 1965, 
technical advances will be sufficient to justify private 
capital in picking up most of the financial and technical 
burden of development and construction. 

As a final topic, I should like to return to the ques- 
tion of nuclear power in other countries. In Japan, the 
estimated cost of power is 20 mills per kilowatt hour, 
probably the highest of any industrialized country. The 
best figures I can get as examples of power costs in Europe 
are: For the United Kingdom, about 7 mills or more per 
kilowatt hour; for Belgium, 9 to. 10 mills; and probably 
about the same for France. Since the last few mills will 
be the hardest to cut from our nuclear power cost, it is 
evident that nuclear power may well be competitive with 
these foreign costs considerably before they can compete 
with our own cost of 4 to 7 mills per kilowatt hour. The 
picture in other countries over the next twenty years may 
be entirely different from the one I have drawn for this 
country. Nuclear power may be much more important 
elsewhere. 





ih 
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eriodicals on Instrumentation 


N RECENT years there has been considerable increase 
in the world’s instrument literature, both periodicals 
and books. The readers of Instruments and Automa- 
tion will be interested in the periodicals concerned EXCLU- 
SIVELY with instruments and apparatus for measurement, 
analysis, inspection, testing, computing and automatic con- 
trol; these are listed in the table. 
The periodicals present the new products of the field, 
their applications, new principles and discoveries, new 
techniques, and technical articles. Articles in periodicals 


First 


Publication Issue Publisher 


Archiv fuer Technisches Messen 1932 R. Oldenbourg Verlag 
Society 
Instrument Technology 


Australian Journal of Instrument Technology 1944 Australian 
Calculo Automatico Y Cibernetica 1952 
Computers and Automation 1952 Edmund C. 

Associates 
Feinwerktechnik 1893 Cc. ¥. 
Instrument & Apparatus News 1953 
Instrument Manufacturing 1933 
Instrument Practice 1946 


Instruments & Automation 1928 
ISA Journal 1954 
America 
Journal of Scientific Instrume rts 1823 
Kaisoku (Instruments) i951 
Society 
Mesures et Controle Industriel 1936 


Microtecnic 1947 
(Three editions: German, French and English) 
Misure e Regolaziore 1953 


Scriptar, Ltd 


Associazione 
Italiana 
Regelungstechnik 1953 R 
Review of Scientific Instruments 1922 
Physics 
Scale Journal 

Co, 


Scale Journal 1914 


Transactions of the Society of Instrument 1949 
Technology 


of c/o F. O. 


Berkeley y 36 West llth St., New York 11, 


‘ Winter’sche 

Verlagshandlung 
Instruments Publishing 
Instruments Publishing 
United Trade Press, 


Instruments Publishing Co 


Instrument Society of 1319 Allegheny Ave., Pittsburgh 33, Pa 


Institute of Physics 
Japanese Instrument 


Termotecnica 


Oldenbourg Verlag 
American Institute of 57 East 55 St., New York, N. Y 


Publishing 


Society of Instrument 
Technology, Ltd. 


are unusually helpful sources of information because they 
(1) present the principles and techniques in brief form, 
(2) are likely to be somewhat more specialized than books 
because each article deals with a single subject, and (3) 
are more recent; the time required for writing and pub- 
lishing books makes it impossible for them to contain the 
latest information. 

No information has been received in the office of the 
Instruments Publishing Company as to publications on 
instruments appearing behind the iron curtain. 


Number of 
Issues 
per year 


Annual 
Subscription 


Address Price (U.8.A.) 


Lotzbeckstrasse 2 b, Munich, Germany 36.60 DM 

Jarrett & Co., 422 Collins St., 4 £2--2 6 
Melbourne Australia 

Serrano 123, Madrid, Spain d 60 pesetas 


N.Y $4.50 
ssen, Baeyern, Germany ; D.M 


Ridge Ave., Pittsburgh 12, 

tidge Ave., Pittsburgh 12, 

Ltd. 9 Gough Square, Fleet St., 
London E. C. 4, England 

845 Ridge Ave., Pittsburgh 12, Pa 


$10.00 
$2.00 
30 shillings 


$4.00 
$5.00 


47 Belgrave Square, London S. W. 1, England 12 £4 
c/o Dr. T. Isobe, Dept. of Technical Measure- 1! $4.00 
ments, University of Tokyo, Tokyo, Japan 
79 Avenue des Champs-Elysees, 
Paris 8, France 
23 Avenue de la Gare, Lausanne, 


{800 francs 


Switzerland $12.00 


Viale Piare 20, Milano, Italy 4000 lire 


45.60 D.M 
$%.00 


Lotzbeckstrasse 2 b, Munich, Germany 


176 West Adams St., Chicago 3, Ill 12 $3.00 


&0) Bishopsgate, London E. C. 3, England 4 50 shillings 
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Fig. 1. Beckman null-type oxygen analyzer. 


TRANSFER 


Oxygen analyses of effluent gas from biochemical processes supplied 
with oxygen gives data on the oxygen uptake within the system. Use 


of a magnetic oxygen analyzer in studies of aerobic oxidation of dairy 
wastes is demonstrated. The rate of oxidation by the bacterial flora 
and the efficiency of 0, transfer to the organisms are readily deter- 


by SAM R. HOOVER, 
LENORE JASEWICZ, 
NANDOR PORGES 
Eastern Regional Research 
Laboratory 


mined, The utility of such instrumentation in research and operation 
of sewage, industrial-waste, and fermentation plants is discussed. 


XYGEN-UPTAKE measurement from the gas phase 

appears to have utility in both research studies and 

control of aerobic treatment processes. The instru- 
ment employed was the magnetic oxygen analyzer devel- 
oped by Linus Pauling and associates! for the armed 
services during World War II, commercial models of which 
are manufactured by Arnold O. Beckman, Inc.* The “Model 
C” instrument with an operating range of 100-160 mm. 
was designed for physiological studies. This range covers 
oxygen removals of 0-33 percent at ordinary atmospheric 
pressures with an accuracy of + 1 percent of scale range 
or about + 0.1 percent O., and is therefore well suited 
to the study of aerobic fermentation processes. The prin- 


ciples and applications of oxygen recorders in industry were 


reviewed recently by Riggs*, but the application to meas- 
urement of oxygen removal in biochemical oxidation proc- 
esses was not discussed. 


OXYGEN ANALYZER 


The basic principle is that oxygen is the only common 
paramagnetic gas—that is, it is attracted into a magnetic 
field. A tiny glass dumbbell filled with nitrogen or oxygen 
is suspended between two pairs of magnetic-pole tips by 
a stretched quartz torsion fiber (Fig. 1). The oxygen in 
the gas siream is attracted to the area between the poles, 
thus displacing the dumbbell. The dumbbell rotates in the 
magnetic field to an equilibrium position dependent on the 
magnetic rotational force and the torsional force of the 
quartz fiber. A mirror attached to the dumbbell indicates 


Presented at Conference on Instrumentation in Water, Sewage and Indus 
trial Waste Treatment, Manhattan College, Riverdale, New York, on May 
14, 1953. 
* Mention of products does not imply endorsement or recommendation by 
the Department of Agriculture over other products of a similar nature not 
mentioned 
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the equilibrium position by reflecting a light beam on a 
calibrated translucent scale. In the recording apparatus, 
an electrostatic compensation is used to maintain a null- 
point balance. The balancing electrostatic force is converted 
into a potential that can be recorded on commercial record- 
ing potentiometers?. 

The gas sample is passed continually through the appa- 
ratus, which has a capacity of 9 cc., at any flow rate 
between 50 and 260 cc./min. Water vapor dilutes the oxy- 
gen; therefore, samples must be either wet or dry. In the 
work reported here, the compressed air used was passed 
through water at the operating temperature of the aerator 
and sampled intermittently to determine the O., content 
of the air. An alternate procedure was to pass the air 
through the aerator at extremely high rates to get the 
control value. The gas sample was removed from the aerator 
by an inverted funnel with the rim just below the surface 
of the liquid. The outlet of the oxygen analyzer vented the 
gas at atmospheric pressure. A noteworthy feature of this 
system of analysis is that the oxygen transfer in the liquid 
is given directly by dividing the decrease in O. pressure 
by the observed pressure of the control. 5 


DESIGN OF EXPERIMENT 

A stable, balanced, aerobic flora was established which 
oxidized at a high rate a synthetic milk waste consisting 
of 0.1 percent solution of skim milk in water. The aerator 
was a Humfeld type’, with an inverted funnel at the liquid 
level to catch the sample of gas coming off the surface. 
The compressed air supplied to the system was passed 
through a dust trap and a calibrated flowmeter. The efflu- 
ent gas sample was similarly measured and passed through 
the oxygen analyzer. The other conditions of the experi- 
ments were the same as those described previously4. Vigor- 
ous agitation and mixing of the solution with accurate 
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Fig. 3. Oxygen 
transfer efficiency vs. 
reciprocal of rate of 
flow. The linear rela- 
tionship from 0 to 3 
units on the abscissa 
indicates a constant 
rate of oxygen utili- 
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tionship, 
ing that the oxygen 1 


the point at 


EFFICIENCY OF O, TRANSFER, % 


thus show- 


ain t. = 


3 ce 


requirement is not 


TIME, HOURS 


control of temperature and aeration, essential features of 
this study, are readily obtainable in this equipment. 

After several exploratory runs, the oxygen removed by 
the culture was measured as a function of the rate of 
air flow into the system. The purpose of the experiment 
was to test the utility of this type of measurement; no 
attempt was made to obtain optimum rates of biochemical 
oxidation. 


RESULTS 


It was difficult to get steady readings of O, pressure 
in the effluent gas at extremely low air flow. After some 
adjustments of the rate, however, the system stabilized 
at about 118-mm. 0, pressure at 15.6 ml./L. air flow 
(250 ml./16 L.). The data of Fig. 2 were then obtained 
within a 2-hour period. The response of the instrument 
to a change in air supply was rapid; a new equilibrium 
position was reached in 2 to 3 minutes, the time required 
to flush the system. The data are given in tabular form 
to show the simplicity with which the O, transfer and 
the rate of O, utilization can be calculated. 


OXYGEN CONSUMPTION BY 16 L. Of AERATOR CULTURE 
AS A FUNCTION OF AIR SUPPLY 
Oxygen Utilization 
ppm./min. ml./gm./hr. 
0.92 15.6 
1.65 27.7 
1.81 30.8 
1.94 32.6 


Air Flow 
ml./L./min. 
15.6 
31.3 
46.9 20.5 13.7 
62.5 16.5 11.0 
125 7.0 4.7 1.65 27.9 
188 5.25 3.5 1.86 31.5 
Percent data in column 3 were calculated by dividing 
column 2 by the O, content of influent air, 149.5 mm. 
The ppm./min. data in column 4 were calculated as 
follows: 
ppm./min. 


percent 
21.1 
18.7 


mm. 
31.5 
28.0 


{ (air flow) (mm.) /760][32/22.4] 
(col. 1) (col. 2) (1.88) (10°) 

The actual atmospheric pressure should be used for most 
accurate results. 

Gas law corrections for temperature (30 deg. C.) were 
not made. 

Data in column 5 were calculated on basis of 2500 ppm. 
solids present. This value is an approximation. 

The low rate of oxygen uptake at the lowest air flow 
is noteworthy. Although 21 percent of the oxygen was 
taken from the air stream, leaving 79 percent unused, it 
is apparent that the bacterial cells were receiving insuffi- 
cient oxygen. The dispersion of air was not adequate to 
maintain aerobic conditions; the instability of readings 
already referred to undoubtedly reflects this unbalanced bio- 
logical situation. Satisfactory steady-state conditions were 
maintained at the higher rates of aeration, as shown by 
the fact that the rate of uptake varied only between 1.6 
and 1.9 for a 6-fold increase in rate of aeration. 

The constant rate of oxidation on a volume or a weight 
basis, if adequate air is supplied, was predicted from pre- 
vious studies, wherein the rate of oxidation was constant 
above about 0.5 ppm. dissolved oxygen®. This fact makes 
possible an algebraic or graphical solution of the data, as 
illustrated in Fig. 3. 


satisfied. 


RECIPROCAL OF RATE OF FLOW, 


Inasmuch as the O, consumption is independent of rate 
of aeration, the transfer efficiency (x) times the amount 
of O, supplied (y) is a constant (k)—that is, xy = k. 
This is the equation of a simple hyperbola. Plotting y, 
oxygen transfer, against 1/x, the reciprocal of the rate of 
aeration, produces a straight line with a slope k, which is 
proportional to the rate of O, uptake. The abscissa of Fig. : 
is in terms of air flow; for calculation of O. uptake it must 
be converted to oxygen flow. The abscissa is therefore di- 
vided by 149.5/760, or 0.197, to obtain the slope of the line 
in terms of oxygen uptake. A resultant value of 1.23 ml. 
O./L./min. is obtained, which multiplied by 32/22.4 equals 
1.76 ppm. O,. This value can be compared with the mean of 
the last 5 values in column 4 of the table, which is 1.79. 
Thus the graphical and arithmetical solutions agree. The 
marked deviation of the point of the lowest aeration rate is 
again evidence of a failure to supply adequate oxygen to the 
microorganisms. 

Fig. 3 has additional value for research purposes in that 
the “breakpoint” at which the air supply becomes insuffi- 
cient is clearly shown. The direct plot of oxygen transfer vs. 
rate of air flow (not shown) is more difficult to interpret 
because the hyperbolic function is changing rapidly in the 
critical region, and the point where the air supply becomes 
insufficient is not apparent. 

In biochemical research, the rate of oxidation per unit 
of cell tissue present is an extremely valuable parameter. 
This rate, called the oxidation quotient, QO,, is readily 
calculated from the data obtained if a determination of cell 
dry weight is made. 


DISCUSSION 


The experiment performed illustrates the valuable data 
obtainable on an aerobic oxidative system by use of O., 
analysis. The activity of the activated-sludge floc and the 
performance of the air-dispersing system both can be de- 
termined almost instantly. Such information is essential in 
research studies. In control of plant operation, this type of 
analysis could be used easily to record plant performance, 
a record that would show directly whenever the system went 
out of balance. The instrumentation required to convert this 
measurement to a recording-controlling system would not 
be difficult; the air supplied to the activated-sludge plant 
could be controlled to maintain an O, content of the effluent 
gas within a definite range. At times of low oxygen demand 
much less air would be pumped into the system. 

The utility of such measurements is not restricted to 
sanitary engineering; they could be applied in fermentation 
plants using aerobic processes for the production of anti- 
biotics, vitamins, and food and feed yeasts; they can be 
applied directly in this whole field of aerobic biochemical 
processes. 
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CONTROL VALVES 


A resume of valve operators and bodies—includ- by RICHARD E. LOVE 


ing basic features, valve-selection, and valve sizing. Minneapolis-Honeywell Regulator Co. 


UTOMATIC CONTROL VALVE is the final element 

in the control loop (Fig. 1). To obtain good control, 

all elements in the loop must function as a team. 
The control valve consists of a valve and an operator. The 
operator receives a controlled signal and moves the inner 
works of the valve. 

No one valve is suitable for all control applications. 
Industrial applications require all of the so-called standard 
operators and bodies, plus special high- or low-temperature 
and pressure types. Sewage and water-treatment applica- 
tions require many operators and bodies owing to the re- 
quirements of large flows and low pressure drops, and 
extremely corrosive fluids. 

Fig. 2 presents most of the common operators and bodies. 
The operators are (left to right): a spring-opposed dia- 
phragm type, a springless-diaphragm type, a cylinder ac- 
tuator, a small electric motor, a large electric motor. The 
body styles depicted (left to right) are: the so-called dia- 
phragm control valve or globe type, the butterfly valve, 
the Saunders Patent type, the pinch valve, the Venturi- 
throat (or angle) body, and the three-way valve. Except 
for force and physical limitations, any of the operators 
may be mounted on any of the valves. 


OPERATORS 


Fig. 3 shows a spring-type diaphragm operator; a con- 
trolled loading pressure is opposed by a calibrated spring. 
The standard control range of the instrument industry is 
3-15 psi. Springs are made accordingly, but various other 
springs are available for overcoming conditions and control 
features as required. 

To overcome the loss of power which occurs in the com- 
pressing of the spring in a spring-type operator, a spring- 
less operator can be used. Relays are required for throtuing 
service. This operator can employ full power in either 
direction and at any position of the stroke. Fig. 4 shows 
a basic outline of this type of operator. 

As Fig. 5 shows, a cylinder actuator is essentially the 
same as the springless diaphragm operator. However, it 
can be made to have a much longer travel, which is a 
restriction on the diaphragm operator. In water and sani- 
tation plants these operators are used to handle the large- 
travel requirements of a gate valve. 
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The electric motor has not yet been used to great extent 
for control-valve operation in water and waste plants; 
air and hydraulic motors are an inexpensive source of 
power compared to the electric motor of the same power 
rating. Fig. 6 shows a large and a small motor; there is 
no intermediate size. Small motors are used in heating, 
ventilating, and light industrial processes. Large motors 
are used on large pipeline and central-station control valves. 
Intermediate-size motors will undoubtedly be developed, 
however, due to increasing interest in electrical control 
actions. 


BopIiEs 


Fig. 7 shows the inner valve, or plug, of a valve body 
of double-seated construction. (Single-seated construction 
for tight shut-off or for small flows is basically the same 
except that the valve has only one seat and one disk.) 
It is made in sizes from % inch to 20 inches; sizes above 
12 inches are specially engineered products. This construc- 
tion can be made in most alloys. Where a reasonable pres- 
sure drop can be expended, a diaphragm control valve 
insures the best control due to the characterized shape 
of its valve plug and to the relatively slow uncovering of 
the valve orifice. Very small inner valves are available 
for chemical feed applications. 

Where low pressure drops through a valve are necessary, 
or where large valves are needed, the butterfly valve 
(Fig. 8) is used. The valve has a circular flat disk which 
affords little resistance to flow. Filter plants, precipitators, 
and sewage plants are large markets for the butterfly valve. 
A butterfly valve can be rubber lined for either corrosion 
resistance or tight shut-off characteristics. The control char- 
acteristic of a butterfly valve is not as good as the dia- 
phragm control valve. Attempting to control below 20 per- 
cent of full flow with a butterfly valve becomes difficult. 
However, as many water-treating plants shut down when 
the flow falls below 20 percent, a butterfly valve finds ex- 
tensive use. 

The erratic torque requirement curve over the rotation 
of a butterfly valve prevents valves on throttling service 
from opening much above 60 degrees of rotation. Fig. 8 
is an outline of a butterfly valve of the full-bodied type. 
Wafer-type valves are valves where the body is just a 
hollow flange with the disk in the center. When the valve 
disk opens it actually turns into the pipeline. 
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Fig. 2. Common operators (top), and valve bodies (bottom). 





| 
7 

















Fig. 6. Elec- 
tric-motor oper- 
ators. 


Fig. 5. Cylin- 
der actuator. 


Fig. 4. Spring- 
less valve oper- 
ator. 


Fig. 3. Spring- 
type diaphragm 
operator. 


The Saunders Patent valve (Fig. 9) was a special-appli- 
cation valve which has become standard in recent years, 
and has found great use in sewage, water treating, and 
industrial waste plants. The Saunders valve has a flexible 
diaphragm acting as both the valve disk and packless stem 
seal. The whole inner portion of this valve can be lined 
with materials such as rubber, glass, lead, saran, and others. 
The diaphragms are available in almost any commercial 
flexible plastic. This valve is excellent for handling sus- 
pended solids. 

Owing to the large diaphragm area, great power is 
necessary to operate Saunders Patent valves; relatively 
large operators must be used on even the smallest valves. 
Sewage sludge, acid water, and alkalies find nothing to 
attack in a valve lined with the proper material. Tempera- 
ture is a limitation as flexible plastics have a high-tempera- 
ture limitation of about 240 deg. F., and at temperatures 
below 0 deg. F. flexible plastics become brittle. This valve 
has a low inherent pressure drop, but relatively poor control 
characteristics. 

The pinch valve (Fig. 10) is simply a flexible tube of 
plastic or rubber on which a scissor-type linkage tightens 
to close the valve. This valve has no pressure drop in the 
wide-open position except that of its length in pipe size. 
It has the temperature limitation of a Saunders Patent 
valve and low pressure-limits owing to the use of the 
flexible tube section. This valve should not be used on fine 
control services because its control curve is rather erratic. 

The angle, or Venturi throat, valve is an adaptation of 
the diaphragm globe-type valve. Its shape (Fig. 11) re- 
quires the flow to change direction once. Many adaptations 
are available. This valve is most common on high pressure 
drops. It is used also for slurries and fluids carrying abra- 
sive materials which can’t be handled in a rubber-lined or 
soft-plastic-lined valve. 

The last valve body style described is the three-way valve 
body. This valve can either be mixing, as shown in Fig. 12, 
or diverting. In diverting service the arrows are reversed. 
Backwash of filters is a common use for this valve. It is 
used also in pairs, in small sizes, as the hydraulic pilot 
valve for automatic cylinder operators. pH control has long 
used this valve to dump fluid when a limit has been ex- 
ceeded. 

CONTROL-VALVE SELECTION 


Selection of a control valve depends on many things— 
pressure, temperature, pressure drop, fluid characteristics, 
corrosiveness, tight shutoff, type of control, and range- 
ability. The last two—type of control and rangeability— 
govern valve characteristics and are closely related. The 
valve should match the instrument; if the instrument is 
a wide-proportional-band controller you want a valve that 
compares with it. This means a valve operator that is 
sensitive to small signals from the controller, and also a 
valve disk that gives accurate control over the entire valve 
travel. Rangeability is the ratio of the maximum control- 











Fig. 12. Three-way 
valve. 


Fig. 10. Pinch valve. Fig. 11. Angle valve. 
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Fig. 9. Saunders 
Patent valve. 


Fig. 8. Butterfly 
valve. 


Fig. 7. Double- 
seated valve plug. 


lable flow to the minimum controllable flow, and is a 
function of the valve plug or disk. 

Fig. 13 presents curves of percent of stem travel vs. 
percent of total flow. The top curve is an equal-percentage 
curve; the second is a curve of a linear-valve plug. The 
straight line through the center is representative of the 
three-way mixing valve. The curve second from the bottom 
is of a Saunders Patent valve; the erratic portion in the 
upper section is due to changes in the over-all body dia- 
phragm shape. The lower line is of a butterfly valve. 

As you can see, when a butterfly valve is 10 percent 
open you have 20 percent of the flow passing through it; 
when it is 20 percent epen you have about 55 percent of 
the total flow passing through it. A characteristic curve 
of this type means that there is little sensitivity of control 
in the flow range below 50 percent. A small change in 
valve travel produces a large change in flow. This is true 
also of the Saunders Patent type of valve and of a pinch 
valve. In water-treating and sewage plants there is usu- 
ally a low-flow cutoff on the entire plant at about 20 to 
25 percent of total flow. This fact greatly helps the control 
characteristic of the butterfly, Saunders Patent, and pinch 
valves in these plants. The rangeability of a diaphragm 
control valve is about 50:1. A butterfly-valve rangeability 
is about 10:1. 

VALVE SIZING 

Correct sizing of a valve is very important. There are 
many methods of sizing, such as nomograph charts, slide 
rules, capacity tables, etc. The basis of most of these is 
the flow-coefficient sizing method. 

The flow coefficient (C,) of a valve equals the gpm. of 
water that a wide-open valve passes with a pressure drop 
of 1 psi. across the valve, as shown in Fig. 14. A glance 
at C, tables for different types of valves can give you a 
clear picture of the relative capacities of the different valve 
bodies. 

Each type of valve of every size has a flow coefficient. 
The factors affecting the choice of a valve size are the 
quantity flowing, the specific gravity of the fluid, and the 
pressure drop through the valve: 

C, = Q(SG/Ap) * 

This equation is for a liquid; for gases and vapors other 
factors affect the variables in the basic formula. When 
the formula is solved, the C, is checked against a manu- 
facturer’s tables and a correct valve size can be obtained. 

Water-treating, sewage, and industrial-waste plants are 
interested in quality control, low pressure-drops, large 
flows, corrosion resistance, and economy; no one type of 
valve is chosen for all services. Each application has a 
specific valve best suited to handle it, and each specific 
valve has a job that it does best. 


Fig. 13. Characteristic curves of 
stem travel versus flow. Top carve 
is equal-percentage curve; second is 
a linear-valve plug; straight line 
represents 3-way valve; second from 
bottom is Saunders Pe.ent valve; 
lowest is for a butterfly valve. 
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Control of Chemical Processes 


This eleventh installment presents available electropneumatic (combination 


electric and pneumatic) and mechanical controllers of American, British, and 
German manufacture. The entire series is being made available in book form. 


ELECTROPNEUMATIC, MECHANICAL 
CONTROLLERS 


ELLIOTT BROTHERS (LONDON) LTp. 


“Trimode” Controller 

This controller can be adapted to receive either electric 
or pneumatic signals; in the form shown in Fig. 11-1 it 
is used with an electric input. The output in either instance 
is an air pressure of the standard range. 

Referring to Fig. 11-1, it will be seen that the propor- 
tional band is adjusted electrically and the electrical out- 
put from the proportional unit is fed to an electropneumatic 
converter. The output from this converter is added to inte- 
gral and derivative action units as shown in Fig. 11-2. 
Both actions are generated in a silicone-filled system and 
applied to a balance arm as shown. The restrictors are of 
needle valve type. This controller has been designed with 
the basic theory well in mind and contains refinements 
shown only partly in the three figures. 

The theoretical equation expressing the behavior of the 
controller shows that the interaction factor is 
1+ (5/4) (v/s). This is only of interest to the user, however, 
as a means of finding the ratio r/s which gives maximum 
phase advance—for those applications in which it is re- 
quired. The ratio, which is not critical, is found to be 
r/8 0.8. The interaction factor is then 2, and the phase 
advance available is about 45° for S = operating period. 

It is important to note that the user in this instance is 
not concerned with the nominal times (r and s) but with 
the effective times (R and S) which will be set on the dials. 
For r/s = 0.8, R/S — 0.2; this is the value of R/S recom- 
mended by the makers. 

This controller is especially interesting in that provision 
has been made for setting the effective proportional band 
width, and the integral and derivation action times, directly 
on the setting dials. 

The setting dials appear as in Fig. 11-3. They consist 
of a proportional band dial, two dials and a knob. The inner 
carries a pointer, which is set against the desired integral 
action time, on the scale engraved on the outer dial. Deriva- 
tive action time is set by means of the knob by setting its 
pointer against the required value of the ratio R/S on the 
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Fig. 11-1. Components of the “Trimode” controller. 
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by 
A. J. YOUNG 


scale. Dials can be locked in this position, so that R/S 
remains constant irrespective of the values of FR and S. 
The pointer carried on the left-hand side of the outer dial 
must be set at the value of R/S required on the short scale. 
This ensures automatic adjustment of proportional band 
width, so that its effective value remains constant. 


SIEMENS & HALSKE (German) 


“Electro-Pneumetische Regler’”’ 

This controller (Fig. 11-4) generates its actions pneu- 
matically in a manner similar to other controllers with in- 
tegral (h) and derivative (i) units arranged in “series.” 
The interaction factor is thus 14+ (2r/s), and the most 
powerful derivative action will be available with s 2r. 
At this setting the interaction factor will be 2. 

Interesting features of the controller are that it uses 
an operating air pressure much lower than normal and 
that it has an electric system for providing motion of the 
flapper (F) proportional to deviation. The controller is 
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Fig. 11-2. Force-balance unit of the “‘Trimode’’ controller. Top illustra- 
tion shows force-balance unit that controls relay at right-hand end of 
beam. Relay is shown at lower left. Lower right shows inter-relation 
between dials so that constant proportional band width is maintained 
irrespective of independent adjustment of R and S, the derivative and 
integral action times. 





Fig. 11-3. Dial ar- 
rangement of “‘Tri- 
mode” controller, 
consisting of a pro- 
portional band dial, 
a dial with pointer 
for integral action 
time, and a deriva- 
tive action knob 
which is set against 
required value of 
R/S on the scale 
carried by the inte- 
gral action dial. A 
lock on the dials in- 
sures that the effec- 
tive value of the 
proportional band 
width remains con- 
stant, independent 
of the values of in- 
tegral and deriva- 
tive action times. 


designed for a resistance thermometer (a), as the detect- 
ing element and the unbalance from the resistance bridge 
(b) is fed to the coil shown in the field of a permanent mag- 
net (SNS). Any out-of-balance current produced by a 
deviation from desired temperature will thus cause a pro- 
portional movement of the flapper. Desired value is set on 
the bridge and proportional band width by adjusting the 
point X (on the lever controlling the restoring spring of 
flapper F by the movement of the feedback bellows d. 

The temperature at which control is holding the process 
is read by adding the reading (+ or —) of the center point- 
er (which gives deviation from desired value) to the de- 
sired value set on the circular scale as shown. The low air 
pressure used necessitates the unusually large diameter 
of the capsule which operates the relay valve from nozzle 
pressure. 


MECHANICAL CONTROLLERS 


It is in the field of ratio control—of great importance 
chemically—that there are to be found control systems whose 
purely mechanical components are undoubtedly the principal 
components and whose pneumatic or electrical components 
play subordinate roles. The reason is that the determination 
of ratios by levers, gears, cams, ete., is of unquestionable 
accuracy. There is no “error” or “drift” in a gear-train; 
and the backlash, if present, is ordinarily negligible. 


PROPORTIONEERS, INC. 


“Synchro-Master” 

This automatic control system utilizes the differential 
principle of control. Perhaps the simplest example of this 
principle is an equal-arm horizontal Class I lever (fulerum 
in center) which automatically balances two vertically-di- 
rected forces A and B, force A being unpredictably vari- 
able, force B being exerted by a solenoid, and the automatic 
control feature consisting of a carbon rheostat actuated by 
the lever. Whenever the value of A changes, the lever starts 
to tilt, causing the rheostat to increase or decrease the 
solenoid’s force in order to rebalance A and B and bring the 
lever back to horizontal. The ratio in this example is 1:1. 

In order to utilize this principle in controlling rotating 
machines, a geared mechanical differential is substituted for 
the lever. Fig. 11-5 shows a machine A against which the 
rotation of machine B is to be synchronized. The rotation of 
A drives side gear 1 counterclockwise while the rotation of 
B drives side gear 2 clockwise. If gears 1 and 2 are turning 
at exactly the same speed, differential pinion 3 will revolve, 
but its spider-shaft 4 will not move. Any difference in the 
speeds of gears 1 and 2 will cause spider-shaft 4 to be car- 
ried in the direction of the faster-moving side gear. By link- 
























































Fig. 11-4. Siemens & Halske “Electro-Pneumatische” controller, which 
uses pneumatic technique for control actions, but positions the flapper 
electrically. 


ing spider-shaft 4 to a means of controlling the power flow 
to machine B, an increase in the speed of A will increase 
the power flow to B until B’s speed again matches A’s. An 
increase in the speed of B will cause its power to be reduced 
until its speed again matches the speed of A. Therefore, B’s 
speed must follow A’s at any load within B’s power range. 
The control rate of a differential used in this way is 
asymptotic in character since, as the speeds of the side gear 
approach synchronism, the rate of control change decreases. 
This is an inherent anti-hunting characteristic and, since the 
side gears run continuously, the forces which position the 

spider-shaft 4 are the same whether it is moving or not. 
In chemical process control, most ratios are other than 
1:1. Referring again to the simple lever, ratios other than 
1:1 can be produced by relocating the fulcrum so that the 
relative lengths of the two arms are inversely proportional 
to the required ratio between the two forces. The differential 
in Fig. 11-5 can be made to do the same thing by changing 
the drive ratios to the side gears. If the number of teeth on 
the pinion of machine A is reduced one-half it will have to 
turn twice as fast to bring its side gear up to the speed 
of that driven by machine B. Any fixed ratio is possible by 
proper gearing and if a speed changer or integrator is con- 
nected between the machine and its pinion, variable ratios 
are obtained. Fig. 11-6 is a refinement of this scheme ar- 
ranged to provide a variable speed output with positive 
rotation through zero to reverse. The variable speed drive 
to side gear A can be adjusted to turn A either faster, 
Continued on page 788 
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Fig. 11-5. “Synchro-Master” con- 
troller principle. Any difference is 
speed between motors causes dif- 
ferential spider to vary power to 
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Fig. 11-6. Arrangement for vari- 
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INSTRUMENT SPRINGS 


Few instruments are constructed without springs. Important spring 
factors are (1) force-deflection characteristic, (2) hysteresis, (3) 
drift, (4) temperature coefficient, (5) space requirement, and (6) 
design calculations. Typical calculations and applications are presented. 


NSTRUMENT ACCURACY often 

depends on the efficiency and ac- 

curacy of oné or more springs. Few 
flow accelerometers, weighing 
scales, ure indicators, or instru- 
ments of any type are constructed with- 
out precision springs. 

A precision spring is one that is cali- 
brated, has little or no hysteresis or 
drift errors, has little deviation from 
straight-line relationship between load 
and deflection, and is unaffected by tem- 
perature changes. The spring materials 
that are used in the most important 
applications are (1) spring steel, (2) 
phosphor bronze (3) beryllium copper, 
(4) stainless steel, and (5) “Iso-Elas- 
tic’*. Each of these materials has a 
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press 


John Chatillon & Sons 
with the 


* Trade name, 


special alloy developed assistance of 
A. V. 


chromium 


De Forest 
and derives its spring properties by 


in area (reducing diameter through successive 


patent 2174171. ‘Iso-Elastic” is a 
Professors F, 
It is an alloy containing 36 percent nickel and 8 percent 
means of cold reduction 


dies) 


by M. GERARD FANGEMANN 
John Chatillon & Sons 


proper use and must be chosen accord- 
ing to the application requirements. 

The table lists the main spring mate- 
rials with their most important physi- 
cal properties. 


HooKE’s LAW 


Precision instruments require springs 
that have “straight-line” characteris- 
tics—that is, the force exerted by the 
spring should be directly proportienal 
to the deflection, as illustrated in Fig. 3. 


Sayre and 


usually maintained 


TABLE OF PHYSICAL PROPERTIES 


(low-temperature-coefficient of modulus of elasticity). 
tage over Ni-Span-O that it is non-hardenable and therefore does not have 
to be heat treated for long periods to obtain its 


It is possible to have good straight- 
line characteristics with conventional 
spring materials—if sufficient space is 
available for the design. For example, 
a steel spring requires five times or 
more the space requirement for a spring 
made from “Iso-Elastic” in order to 
obtain equivalent straight-line char- 
acteristic. (Springs of “Iso-Elastic” 
usually have deviations from straight- 
line characteristic of less than 0.05 
percent total deflection.) 


HYSTERESIS 
Instrument springs must have mini- 
mum hysteresis. Hysteresis, or back- 


error, is the difference occurring at 
mid-point between the loading and un- 


to 93% percent. The hysteresis and creep characteristics of ‘‘Iso-Elastic’’ 
equal that of beryllium copper but the material is temperature compensated 


It has the advan 


spring characteristics 


Stress 
(Tor.)X10*PS] 


Temperoture 
Coefficient 
OF E 
X¥10-* per deg. F. 
X10* PSI. 
Maz 
Working 


leo 20 to +16 170 


Elastic 
Beryllium 194 160-200 
Copper 


Phosphor 200 to 100-150 50-85 


Bronze 
45-140 


Stainless 160-330 


Stee! 

18-8 

190 80-130 
Approx. 


Oil- 
Tempered 
Steel 


190 250-500 90-180 


Approx. 


Music 
Wire 
Chrome 
Vanadium 


146 200-250 100-130 


Ni-Span-C 10 to 4-10 90-200 


**Heat Treatment Is For Internal Stress Relief, Unless Otherwise 
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Stress 


Maz 
Working 
Bend.) X10*°PSI 


90-109 


100-150 


60-110 


60-260 


120-250 


150-350 


180-280 


15-110 


Indicated 


& 
a 
4 
fs 
- 
K 
og 


4X 10°6 


9.2 X 10° 


9.9 X 10-4 


9.61 X 10-¢ 


6.6 X 10°¢ 


6.6 X 10°° 
6.5 X 10° 


4.5 X 10-* 


m./ft. 
Heat 

Treatment 

Stress 

9. F.) 


Int 


Rockwell 
Hardness 
Resistivity 
20 deg. € 
Qre 
Relief** 
(deg 
Magnetic 
Properties 


C30-86 0.292 528 750 Slightly 


Magnetic 
C35-42 0.297 +0.01 9.8 Heat Treatable Non-Mag. 
Alloy 
600 F. 
For Hardening 
Only 
500 F. Non-Mag. 


B90-100 0.320 


0.290 600 F. Mag. 


C35-45 
C42-46 


C42-46 470 


C42-48 Varies 


480-580 Heat Treatable 
Alloy 
1100-1350 F. 
For Hardening 
Only 


B70-C44 0.294 





Fig. 1. 
showing precision range spring. 


loading curves when plotting load ver- 
sus deflection (Fig. 4). 
DRIFT 

An important characteristic of 
springs is a property called “drift.” 
Whenever a spring is loaded continu- 
ously for a time it undergoes two types 
of deflection. The spring deflects im- 
mediately with application of load and 
appears to reach stability. If accurate 
measurements are made, however, it is 
found that a delayed deflection takes 
place (Fig. 5). This additional deflec- 
tion may continue for minutes, hours, 
or days, depending on fiber stress of 
the spring material, or on the work 
hardening taking place. 

A steel spring normally has a drift 
error of approximately 0.02 percent of 
deflection after one hour of continuous 
loading, and of 0.065 percent after 24 
hours. The same spring, if made of 
“Iso-Elastic,” would have a total error 
of less than 0.01 percent after 24 hours 
of continuous loading. Beryllium cop- 
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Cutaway view of “‘Model 199" bellows unit of Barton flowmeter, 





LOAD 


Fig. 3. Deviation of a 
Hooke’s law. 


spring metal from 


Fig. 2. Bendix accelerometer, showing typical application of tempera- 
ture-compensated ‘“‘Iso-Elastic” springs, which must have low hysteresis, 


drift, and temperature variation from minus 50 to plus 150 deg. F. 


per and Ni-Span-C materials have ap- 
proximately the same drift error as 
“Tso-Elastic.” However, beryllium cop- 
per changes considerably in strength 
with change in temperature. 

Increase in temperature increases 
the drift rate, but complications arise 
in determining this amount because the 
modulus of elasticity changes with tem- 
perature for the vast majority of spring 
materials. This leads to the important 
property of the temperature coefficient 
of the modulus of elasticity. 


TEMPERATURE COEFFICIENT 


The thermal coefficient of the modu- 
lus of elasticity determines the change 
in the rate of the spring that results 
from a change in temperature. Ordi- 
nary spring steel, for example, has a 
temperature coefficient of -190 x 10°6/ 
deg F., whereas specialized materials 
have lower temperature coefficients, as 
shown in the table. The sign preceding 
the thermal coefficient designates the 
direction of change; the “minus” sign 
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Fig. 4. Spring hysteresis curve. 


designates a weakening of the spring 
with increase in temperature, the 
“plus” sign indicates that the spring 
stiffens with increase in temperature. 


SPACE REQUIREMENTS 


When alloy materials other than steel 
are required, the usual high stresses 
that are used for steel springs must 
be reduced considerably to produce sat- 
isfactory designs. This means that 
springs of specialized alloys invariably 
occupy more volume than equivalent 
steel springs. Design engineers should 
allot as much space as possible wher- 
ever a spring of special! material is 
specified. 


SPRING DESIGN CALCULATIONS 


For extension springs the equation 
for calculating stress is: 


S (P (CK) /0.4d? (1) 


where §S,,,,, is maximum stress in psi., 
P.,ax 18 Maximum load in lbs., C is the 
spring index (mean diameter of coil 
divided by wire diameter), K is Wahl 
correction factor, and d is wire diame- 
ter in inches. 

For calculating the number of active 
coils: 


max max ) 
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Fig. 5. Drift characteristic. 
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N, = FGd/8PC* (2) 
where N, is number of active coils, 
F is deflection in inches, P is applied 
load in lbs., and G is modulus of rigidity 
in psi. 

For truly precision springs the best 
straight-line characteristic as well as 
the least possible hysteresis and drift 
errors are essential. In order to obtain 
the best straight-line relationship be- 
tween load and deflection it is neces- 
sary to have as many coils as possible. 
Consequently, most precision springs 
are designed to use all available space 
to insure having the maximum amount 
of wire in the spring. 

As an example in spring design, con- 
sider one of a series of range springs 
used in the Barton flow meter (Fig. 1). 
Space was limited, particularly for the 
outside diameter of the spring, and the 
active length in coil. The original speci- 
fications (Fig. 6) were as follows: Out- 


which is well below the specified limit 
of 0.593 inch maximum. 
The free active length in coil (H,) 
equals: 
H, 
where OBC 


Sy—N, (OBC) 
opening between coils. 
0.875 0.540 —13.6 (OBC) 

OBC 0.025 inch. 
If the spring is made with 0.025 inch 
between coils, it meets the given speci- 
fication of 0.875 inch free active length. 


K Factor 


The K factor (the Wahl curvature 
correction factor) is important. The 
equation for calculating this factor is: 


K = (4C-1)/(4C-4) + 0.615/C 


This stress factor is constant for each 

spring index, and has great effect on 

stresses in springs with indexes of less 

than 10. In the preceding example C 
7.45, hence K = 1.20. 


Fig. 6. Specifications of range springs used In Barton flowmeter. 


side diameter: 0.312 inch (maximum) ; 
free active length in coil: 0.875 inch 
(maximum); solid length in coil: 0.593 
inch (maximum) ; ends: two axial ends 
through center, each 0.375-inch long; 
maximum load: 2.08 lbs; maximum de- 
flection: 0.275 inch; rate: 7.57 lbs. per 
inch. 

Assuming a value of d (wire diame- 
ter), equations 1 and 2 can be solved 
for stress and number of coils. The 
stress, as so calculated, must not ex- 
ceed the allowable working stress for 
the material specified. If it does, an- 
other value of d must be assumed until 
the stress is satisfactory. Likewise, the 
number of coils must be such that the 
free and solid length of coils are with- 
in the specified limits. Assuming a wire 
diameter of 0.037 inch, we have; 

c (O.D-d)/d 
(0.312—0.037) /0.037 
7.45 
and K 1.20 (see following para- 
graphs for determination of K). 

Hence, S,,4, = Pings CK/0.4d? = 34,- 

000 psi. and N, = FGd/8PC3 = 13.6 
coils. 
From the table, the elastic limit of 
“Iso-Elastic” is 35 percent of the ten- 
sile strength. As the tensile strength 
is 170,000 psi., the elastic limit equals 
(0.35) (170,000), or approximately 
60,000 psi. The calculated value of max- 
imum stress of 34,000 psi. is, therefore, 
well below the limit. 

The solid length (S,,) of coils equals: 
Sy = (N,g—1)d = (18.6—1) 0.087 

0.540 inch, 
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If the K factor had not been used in 
the stress formula, the calculated stress 
would have been 28,200 psi. instead of 
the actual stress of 34,000 psi. In springs 
designed for high stresses, and with 
spring indexes less than 10, the Wahl 
factor plays an important part in good 
design. 


TYPICAL APPLICATIONS 


An interesting example of the use 
of “Iso-Elastic” springs occurs in the 
Barton flow meter (Fig. 1). The differ- 
ential pressure developed across an ori- 
fice causes pressure difference in the 
two bellows chambers and is trans- 
mitted to a torque tube which twists 
an amount proportional to the pressure 
difference in the chambers. The resist- 
ance offered by the bellows and the 
torque tube is sufficient for pressure 
differences up to 20 inches of water. 
For greater differences a range-spring 
assembly is added. This unit (Fig. 1) 
consists of a group of tension springs 
connected between the outer end of the 
low-pressure bellows aad the low-pres- 
sure housing. 

Originally, stainless-steel range 
springs were used and the hysteresis 
at mid-point for normal temperature 
amounted to 0.19 percent of the differ- 
ential-pressure range, and increased to 
0.4 percent when the temperature rose 
to about 200 deg. F. When “Iso-Elastic”’ 
springs were substituted, hysteresis at 
the same load became 0.09 percent for 
normal temperatures and only in- 
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creased to 0.2 percent at 200 deg. F., 
a reduction of approximately 50 per- 
cent. 

Another improvement obtained with 
“Iso-Elastic’” springs in the Barton 
flow meter concerns the zero-indicating 
reading. When stainless-steel springs 
were used it was found that an increase 
of 100 deg. F. caused the zero-pressure 
reading to drift by 0.15 percent of the 
differential-pressure range. When “Iso- 
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Fig. 7. Comparison of steel spring and “‘Iso- 
Elastic” spring at 71 deg. C. for Bendix oil- 
pressure transmitter (top), and fuel-pressure 
transmitter (bottom). 


Elastic” springs were substituted it be- 
came impossible to detect any zero shift 
for the same increase of 100 deg. F. 

Another application of a precision 
spring is in the Eclipse-Pioneer “Mag- 
nesyn” pressure transmitter of Bendix 
Aviation Corp., used to check fuel 
pressure and to convey operating data 
to the flight engineer of aircraft. It 
must be unaffected by severe tempera- 
ture changes. Illustrated in Fig. 7 are 
comparison curves resulting from tests 
on low-pressure and fuel-pressure 
transmitters making use of both steel 
and “Iso-Elastic’ springs. By using 
“Iso-Elastic” for the calibration spring, 
instrument error was reduced to within 
one percent of the full-scale value over 
the entire range. 

Accuracy of precision instruments 
depends on proper choice of springs. 
Instrument designers must take into 
account the maximum deviation allowed 
for straight-line characteristics, maxi- 
mum hysteresis and drift errors to 
maintain accuracy requirements for the 
instrument, and maximum error allow- 
able due to temperature changes. These 
factors determine the type of spring 
material selected and also the design 
for the required springs. 
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Fig. 1. Orifice taps, showing corner, flange, pipe, and vena-contracta taps. 


Head-type flow-rate meters will continue to lead the field. Important factors in use of 
such meters include (1) choice of primary element—orifice, Venturi tube, flow 
nozzle, flow tube, pitot tube, centrifugal element, or special element—(2) choice 


of orifice taps—corner, flange, vena-contracta, or pipe taps—(3) 
(4) choice of differential-pressure instrument—wet 


number correction, and 


Reynolds- 


or dry. Also discussed are the new electro-magnet, sonic, and mass flowmeters. 


vices where the flow is continuous, as contrasted to 

displacement meters which measure and totalize dis- 
crete units of fluid. The head meter, a subdivision of flow- 
rate meters, uses a primary element which creates a differ- 
ence of pressure, or differential head, which depends on the 
velocity and density of the flowing fluid, 

In general, a flowmeter consists of two units—(1) the 
primary element which converts the fluid flow into a differ- 
ential pressure or force, and (2) the meter which indicates, 
records, or controls the fluid flow. 


Pivice: wie meters comprise all flow-measuring de- 


HISTORY 


Although the Romans used an orifice meter for measuring 
the quantity of water delivered to householders, the basic 
principle of the modern head meter was discovered by 
Venturi about 1791. Clemens Herschel developed the basic 
theory and the modern Venturi flowmeter, and worked out 
considerable coefficient data about 1887. However, the 
major developments in flow metering have occurred in the 
twentieth century, spurred by large-volume fluid measure- 
ments in natural-gas, water, sewage, and powcr-plant ap- 
plications. The development of rate-of-flow meters has beeri 
spurred also by the increasing use of rate-of-flow measure- 
ment as a basic control function in chemical and petroleum 








June Meeting: Thursday, the 17th, Rio Hondo 
Country Club, Downey, Calif. 

Feature: Charles G. Laspe, Shell Oil Co., will give 
a paper on “Compressor Speed Control—Reciprocat- 


ing and Centrifugal.” 


processes. The economy and reliability of the head-type 
meter has brought it to the fore. In turn, this widespread 
use has spurred the development of accurate coefficient data 
covering a wide range of conditions, further improving ac- 
curacy and reliability. 


PRINCIPLES 


Head meters are based on the conversion of energy from 
one form to another by the primary element. For liquids 
this conversion is simply from kinetic energy (velocity) to 
potential energy (pressure). In conventional head meters, 
the entire stream is affected so that an average measurement 
is obtained. With liquids, the pressure difference across an 
orifice or Venturi tube is a function of the velocity, density, 
and viscosity of the flowing stream. 

In measurement of compressible gases, the internal energy 
of compression also must be considered in the energy con- 
version. It is possible to compute from theory the coefficient 
of a Venturi tube «r flow nozzle for gas flow. For an orifice, 
however, the indefinite area of the jet (vena contracta) 
makes theoretical computation difficult. In practice, hydrau- 
lic formulae are used with experimental corrections based 
on test resulta. 


PRIMARY ELEMENTS 


The thin-plate square-edged orifice is the most common 
primary element. Under some conditions the Venturi tube 
has marked advantages; the flow nozzle has merit in specific 
cases. The Pitot tube, the centrifugal head meter, and the 
frictional head meters operate successfully under certain 
conditions. Any device which will produce a pressure differ- 
ence dependent upon flow may be used, if properly calibrated 
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and maintained. However, the wealth of available data on 
performance and coefficients of the standard devices makes 
their use preferable. 


Thin-plate Square-edged Orifice 


The thin-plate square-edged orifice is easy to install, to 
inspect, and to replace if damaged or if a change of coeffi- 
cient is desired. There is considerable economy in first cost 
both with regard to the orifice itself and to its mountings. 
The orifice is readily reproducible. As the characteristic de- 
pends solely on the ratio of diameter of the orifice to the 
diameter of the pipe, it is simple to produce a unit of any 
desired coefficient (within reasonable limits) and to check 
in the field that the desired ratio exists. 

Supplementing these basic advantages is the wealth of 
test data on the thin-plate square-edged orifice which has 
established empirical test data for a wide range of operating 
conditions. The accuracy of the coefficients has been verified 
by independent test procedures. Analysis of the data shows 
that under suitable conditions the measurement with the 
thin-plate square-edge orifice is as reproducible as any 
other primary measuring device. 

Orifice Taps. There is considerable choice in location of 
the taps which measure the differential pressure across the 
orifice plate. Corner taps, flange taps, vena-contracta taps, 
and pipe taps are used (Fig. 1). A limiting criterion in 
selection of the tap location is to avoid regions of large 
turbulence and high pressure-gradient. The interval from 
% of a pipe diameter to 3 diameters downstream from the 
orifice is unfavorable in this respect. 


“ 


Concentric Eccentric Segmental 
Orifice Orifice Orifice 


Fig. 2. Orifice types—concentric, eccentric, and segmental. 


In general, flange taps are desirable and are the most 
widely used in this country. Flange taps are readily avail- 
able for inspection. They are accurately located by the 
manufacturer and not subject to human error in location. 
As they are symmetrical with respect to the orifice, they 
are suitable for measurement of reversing flows. The geo- 
metric dissimilarity on different pipe sizes is unimportant 
because this dissimilarity is allowed for in the coefficient. 
The coefficients and limitations of flange taps are estab- 
lished with greater precision than for other tap locations. 
A limitation on flange taps is that on high diameter-ratios 
on small-sized pipe (2 inches and less) the tap location on 
the downstream side is in the borderline of the unfavorable 
region of high turbulence; for this condition flange taps 
are not recommended. 

Corner taps have been used widely in Europe. Owing to 
their location immediately adjacent to the plate, they are 
more subject to dirt, freezing, and accumulation of foreign 
material which tends to collect in the “corner.” Corner taps 
are more affected by plate and gasket thickness and by 
upstream disturbances than are other tap locations. Their 
use is impractical in some modern high-temperature high- 
pressure piping construction. With the exception of the 
high diameter-ratios on small pipes, they have no appreci- 
able advantage over the flange taps and are subject to 
definite disadvantages, as well as the fact that the coefficient 
data are not as good as for flange taps. 

Vena-contracta and pipe taps have been used considerably. 
The vena-contracta tap is one diameter upstream from the 
orifice and at a point downstream where the pressure is 
a minimum. Standard pipe taps are 2% diameters upstream 
and 8 diameters downstream. For minimum pressure- 
gradient and minimum turbulence, pipe-tap locations are 
optimum. However, the gain in accuracy compared with 
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flange taps is unimportant. The fact that the point of mini- 
mum pressure downstream varies with the orifice diameter, 
and to a certain extent with the flow velocity, puts some 
uncertainty into this location. Pipe taps are affected by any 
roughness or irregularity in the surface of the pipe. Vena- 
contracta taps and pipe taps are inspected less easily than 
flange taps. The pipe taps require a considerably greater 
straight run of pipe for accurate measurement. Finally, 
because of “pressure recovery,” the pressure difference 
applied to the meter with flange, vena-contracta, or corner 
taps (with a given orifice) is appreciably greater than the 
differential applied to the meter with pipe taps. 

Recent work has indicated that a further pressure re- 
covery can be obtained with corner taps or flange taps by 
use of a second orifice equal in diameter or a little smaller 
than the primary measuring orifice and located downstream 
a little beyond the normal vena contracta, or point of mini- 
mum pressure. In one set of tests with a 100-in. meter the 
pressure drop with a single orifice was 60 inches, whereas 
the pressure drop with the double-orifice construction was 
reduced to 40 inches. (See “Flow Through Two Orifices in 
Series,”’ Rohsenow, Fink, and Polis, ASME paper 51-A-87). 

Eccentric and Segmental Orifices. Eccentric or segmental 
orifices (Fig. 2) are used frequently where there are solids 
in suspension in liquid, where there is condensate in steam, 
or where vapor is carried in a liquid flowing stream. These 
orifices allow passage of material which would normally 
back up behind a concentric plate. (Where there is a serious 
tendency toward clogging, Venturi tubes are employed.) 
The segmental or eccentric type often is used with high d/D 
ratio in small lines. As the amount which the orifice plate 
extends into the pipe at maximum is greater for a given 
coefficient than is the case in the concentric orifice, the 
permissible location of the downstream tap is less limited. 
There is a belief that eccentric and segmental orifices are 
superior in accuracy and reliability for large beta ratios. 
However, at present there is no test data to support this. 
In addition, the coefficient data on eccentric and segmental 
orifices is not as well established. There is some good data 
on coefficients for 4-in. and 6-in. pipe sizes in the ASME 
paper by Beitler, published in 1940, but precise coefficient 
data for these types of orifice plates are less complete than 
for the concentric type. 

Small Orifices. Down to 2-in. pipe size, orifice data is 
accurate and reliable. For smaller diameters certain con- 
siderations render these measurements less reliable. 

Data taken on 2-in. and larger orifice plates indicate that 
for standard coefficient data to hold, the plate should be 
not greater in thickness than % of the diameter of the 
orifice, not greater than 1/30 of the diameter of the pipe, 
and not greater than 4% of the distance which the orifice 
extends into the line from the pipe wall. If these criteria 
are departed from to any major extent, there is a tendency 
for the device to have the characteristic of a short tube. 
At high flows this short tube may have the characteristics 
of an orifice, whereas at low flows the flow becomes “broomy,” 
with a change of as much as 25 percent in the coefficient 
between these two conditions. The limitations imposed by 
the above criteria can be visualized by the fact that for an 
orifice plate with a hole 1/32 inch in diameter, the plate 
should not exceed 4/1000 inch in thickness. Considerable 
improvement can be obtained by beveling the downstream 
side of the orifice opening to give essentially a sharp edge. 
Under favorable conditions an orifice plate of this design 
can be useful down to a 1/32-in. bore. (See ASME paper 
50-A-64 by Grace and Lapple). 

An additional limitation on small orifices is the fact that 
at small flows the Reynolds number decreases correspond- 
ingly so that viscosity effects become of increasing impor- 
tance. Hence viscosity corrections become more important. 
Many liquids on which the viscosity effect can be neglected 
in larger-sized orifices become critical when the orifice size 
is small. This effect is further heightened by the fact that 
flow velocities in small tubes are often less than for larger 
pipes. To a certain extent it may be possible to overcome 
some of these Reynolds-number effects by use of special 
orifice profiles. This will be discussed later. 














Venturi Tubes 


Venturi-tube installations are usually more expensive than 
installations with orifice plates. Under some circumstances 
the added expense is justified. Where large quantities of 
fluid are being pumped, the power required to overcome 
the pressure drop of the measuring element may be impor- 
tant. The greater pressure recovery obtained by a Venturi 
tube, with corresponding reduction in loss of head, may 
result in power saving which will pay for the added cost 
of the Venturi tube. A second major advantage of the 
Venturi tube lies in its essentially smooth inner surface. 
For solids in suspension, for fluid catalyst measurements, 
for clay slurries, for paper stock, for sewage and many 
similar applications, build-up of material at an orifice plate 
may alter the characteristic and make measurements in- 
accurate. The Venturi is generally used for such service. 
A final advantage of the Venturi tube is the fact that it is 
less affected by upstream disturbances than is an orifice, 
and hence does not require as long a straight run of up- 
stream pipe. 

The modern Venturi tube (Fig. 3) is essentially the form 
designed by Clemens Herschel. The recovery tube is de- 
signed with a one-in-ten taper—that is, the diameter in- 
creases one inch for each 10 inches of length, giving a 20- 
to-1 slope on each side. Tests indicate that either steeper or 
less-steep slopes result in reduced pressure recovery. Other 
contours have been tried with no apparent improvement. 
Where some sacrifice in total recovery can be tolerated, a 
truncated recovery cone can be used; as most of the pressure 
recovery occurs in the high-velocity small-diameter section, 








Fig. 3. Standard Venturi tube. 

the truncated recovery cone realizes a large part of the 
pressure recovery with appreciable saving in over-all length. 
Any build-up of solids at the end of the truncated cone is 
far from the measuring throat and has negligible effect on 
the coefficient. 

Venturi tubes in small sizes have been used successfully. 
The unfavorable shape factors which limit orifices do not 
affect Venturi tubes. However, the same Reynolds-number 
effects, requiring increased correction factors for viscosity 
as the size decreases, do occur. Further, the effects of surface 
finish and irregularities tend to increase as size decreases. 
As was mentioned, the ten-to-one taper is optimum for 
pressure recovery. However, for measurement, the recovery 
cone angle is of negligible importance except that a 20- to 
30-degree recovery cone tends to produce instability under 
certain flow conditions and should be avoided. 


Flow Nozzles 


A flow nozzle (Fig. 4) is essentially a Venturi tube with- 
out a recovery cone. At first glance at the coefficients, it 
appears that a flow nozzle has a better pressure recovery 
than an orifice plate. However, because of the fact that a 
flow nozzle with the same diameter as an orifice plate and 
located in the same line develops onJy about two thirds as 
much head, the effective pressure recovery for the same 
head on both is about equal. In other words, in order to 
produce the same pressure difference, a flow nozzle should 
develop the same maximum velocity as the orifice plate, and 
so its diameter should equal the vena-contracta diameter 
of the orifice, which is considerably smaller in diameter than 
the orifice itself. For high-velocity streams this character- 
istic favors the flow nozzle, because for high-velocity streams 
a high beta ratio is indicated; for a given differential pres- 
sure the beta ratio of the flow nozzle is more favorable than 
that of the orifice. With regard to solids in liquid flows, gas 





in liquid flows, and liquid in vapor flows, the flow nozzle is 
considerably better than the orifice. However, it is not as 
good as the full Venturi tube, especially if pipe taps rather 
than throat taps are used. 

For a flow nozzle the upstream pressure tap is taken one 
pipe-diameter upstream of the beginning of the nozzle. The 
downstream tap may be taken either at the throat of the 
nozzle or at a point about % pipe-diameter downstream 
from the nozzle. For most services the pipe tap is recom- 
mended because for the throat tap small irregularities in 
the surface where the tap intersects the throat can produce 
appreciable errors in measurement. Throat taps are less 
affected by material in suspension in the flowing stream. 
Flow nozzles should be designed with a relatively short 
length of uniform-diameter throat because if the length-to- 
diameter ratio of the uniform section is appreciable, con- 
siderable error in measurement may result. 


Other Head-meter Primary Elements 


Flow Tubes. A flow tube (Fig. 5) consists of a spool- 
shaped section, usually from one to two diameters in length, 
with two groups of nozzles spaced around the inner peri- 
phery. One group points upstream and one downstream. 
The former group is connected through its piezometer 
ring to the high-pressure side of the meter; the latter group 
is connected to the low-pressure side. 

As the flow tube uses impact pressure, the contraction 
from main to throat can be made as small or as large as 
desired. Head losses are thus minimized and a higher differ- 
ential is produced than is produced by nozzles or Venturis. 
Flow tubes are used for many industrial head-meter services. 
A promising new flow-tube design is the Dall flow-tube 
developed by Kent in England. 


Fig. 4. Flow nozzle, or 
rounded-approach orifice. 
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Pitot Tube. The Pitot tube (Fig. 6) is an important 
laboratory and test mechanism for flow measurement. On 
the other hand, because of the low head which it produces, 
because of its tendency toward plugging, and because of its 
high susceptibility to error due to change in the flow pattern 
across the diameter of the pipe, it has not been used to any 
major extent as a primary element for industrial service. 

Centrifugal Elements. If a fluid flows in a curved channel, 
the centrifugal action produces a difference of pressure 
between the outside of the curved pipe and the inside. A 
simple elbow with taps is the simplest possible centrifugal- 
type device. In hydraulic turbine design, taps at the inside 
and outside of the scroll-case (Winter Kennedy taps) are 
commonly used for the measurement of flow. In general, 
individual calibration of each metering unit is required. 
Obviously, for precise measurements of this type, the curved 
tube should have a smooth inner surface with minimum 
irregularity in the transition from straight to curved pipe 
section. On the other hand, simple elbow taps have been 
quite effectively used as flow indicators where accuracy of 
measurement was of secondary importance. 

Other Special Elements. Special shapes of orifices and 
Venturi tubes have been commonly employed. In many air- 
fow measurements, rectangular Venturi tubes in rectan- 
gular ducts have been successfully employed. In practically 
all of these special shapes, calibration in place is required 
because coefficient data are not available. 

For small-flow measurements, some experimental work 
has been done taking the pressure drop across a porous 
plug. This viscous-flow technique is obviously suitable only 
for clean fluids. However, it does have the advantage that 
the pressure drop is linear with flow rather than being 
proportional to the square of the flow; hence the device has 
a wider effective rangeability. This work is described in a 
paper by Souers and Binder, “Linear Resistance Meters 
for Liquid Flow’, ASME Paper 51-A-57, and another paper, 
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“Study of Linear Resistance Flow Meters” by Fleming and 
Binder, ASME Paper 50-A-37. (See also “Use of Capillary 
Tubing for Flow Measurement” by Mahood and Littlefield, 
Instruments and Automation, March, 1954, Page 460.) 


REYNOLDS NUMBER 


In 1883 Osborn Reynolds published a paper in the “Phil- 
osophical Transactions of the Royal Society,” describing a 
dimensional analysis of flow coefficients and giving a single 
number which in effect represents the ratio of inertia effects 
to viscous effects. This coefficient, the “Reynolds number,” is 
an important criterion in many flow calculations. Actually, 
the Reynolds number equals velocity times pipe diameter 
times fluid density, all divided by the absolute viscosity of 
the fluid. 

For high Reynolds numbers, the viscosity effect usually 
can be ignored. As the Reynolds number decreases, the vis- 
cosity effect becomes of increasing importance. A major 
correction factor at low Reynolds numbers is required. As 
the viscous effect increases—that is, at low Reynolds num- 
bers—the orifice coefficient increases, whereas both the 
Venturi and the flow-nozzle coefficients decrease. That is, 
for Venturi tubes and flow nozzles, the total pressure drop 
increases as the viscosity increases. However, for orifices, 
down to low Reynolds numbers, increase of viscosities tend 
to increase the diameter of the vena contracta, thereby 
reducing the maximum flow velocity and the pressure drop. 
This characteristic has led to attempts, particularly in 
Europe, to produce a primary element between a flow nozzle 
and an orifice, one whose coefficient would not be affected by 
viscosity. The same characteristics which reduce the effect 
of velocity also reduce the effect of surface irregularities, 
dirt accumulations, and other factors adjacent to the meas- 
uring surface. Two forms have been tried with reasonable 
success—the quadrant orifice and the semicircular orifice 
(Fig. 7). 

A design having a semicircular profile has been the sub- 
ject of further test work in England. The original calibra- 
tions were performed by E. Schmidt in Germany. Tests 
were run by Leys and Leigh (see Instrument Practice, April 
1950, United Trade Press, Ltd., 24 Bride Lane, Fleet Street, 
London, E.C. 4, p. 289-294) to determine the accuracy with 
which orifices with semicircular profile could be duplicated. 
Five semicircular profile orifices of 0.4-in. diameter for 2-in. 
brass pipe were manufactured in different machine shops. 
The thickness of each was approximately 0.25d and the 
radius of curvature 0.125d, making both plate surfaces 
tangent to the semicircle. 

The test results are shown in the table: 


DISCHARGE COEFFICIENTS OF SEMICIRCULAR-PROFILE ORIFICES 


Ra min Deviation of 
Discharge for C from 0.782 
Orifice Material Coefficient (C) Constant OC (%) 
Original Brass 0.800 280 +-2.25 
A Stainless 0.794 296 +1.53 
steel 
B Brass 0.782 340 0 
C Brass 0.782 324 0 
D Brass 0.774 320 1.02 


DIFFERENTIAL-PRESSURE INSTRUMENTS 


Choice of instrument used to measure the differential 
pressure is simpler than the choice of primary element be- 
cause the catalog data of instrument manufacturers provide 
accurate specifications. Differential-pressure-measuring in- 
struments fall into two major classes—wet and dry. 


Wet-type Meters 


The U-tube manometer is the basic wet-type instrument; 
it is the most simple and probably the most accurate method 
of measuring a differential pressure. Its accuracy is limited 
only by (1) the accuracy with which the gravity of the 
measuring liquid, usually mercury, is known, (2) the ac- 
curacy of the scale, and (3) the accuracy of observation. 
Care in measuring is necessary to avoid error introduced 
by the meniscus. Temperature corrections are readily de- 
termined and applied. 
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The principle of the U-tube manometer is applied to the 
float-type differential instrument in which the level in one 
leg of the manometer is measured by a float, with the motion 
of the float transmitted to the pointer or control mechanism. 
As the level in only one chamber is measured, it is necessary 
that the diameter of the two chambers be uniform. A large 
float operating through a long stroke is desirable both from 
the point of view of providing adequate power to overcome 
possible frictional effects and to minimize other sources 
of error. 

An important characteristic of the head meter is the in- 
herent square-law characteristic. As the differential pres- 
sure varies as the square of the flow, 50-percent flow pro- 
duces 25-percent full-scale differential pressure; 25-percent 
flow produces only 6-percent differential. Crowding at the 
lower end of the scale appears, with readability of flows of 
less than 25 percent seriously affected. 

Uniform-flow-scale meters are more readable at the low 
end; however the improvement is primarily in readability 
and not in accuracy. Note that 10-percent flow develops 
only 1-percent full-scale differential; at 14-percent flow, 
the differential pressure is 2-percent of full-scale value. 
Thus if the zero of the meter is in error by % of 1 percent, 
the flow measurement for say 12-percent flow is in error by 
2-percent of the full-scale value, and in error by 16 percent 
of the actual flow. As the zero value on the uniform-flow- 
scale meters is hard to determine with high precision, 
absolute accuracy at low flow is limited. 

Where wide-range high-accuracy flow measurement is 
required, it is common practice to use two meters—a 100-in. 
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Fig. 5. Flow tube. (Foster Engineering design). 

and a 20-in. meter—connected across the primary element; 
the 20-in. meter is used for flows of less than 40-percent 
maximum value. The 20-in. meter must, of course, be pro- 
tected so that it is not upset when a 100-in. differential pres- 
sure is applied from the orifice. For even wider ranges it 
is possible to use a large and a small orifice in parallel, and 
either manual or automatic means for switching from one 
orifice to the other. 

In addition to the standard float-type differential meter 
described, Ledoux-bell-type meters and ring-balance meters 
are frequently used wet-type meters. The Ledoux bell pro- 
vides a uniform flow scale; the ring-balance meter is readily 
characterized to produce a uniform-flow-scale effect. In 
general, the problem of wide-range-flow measurement is the 
same with these as with the float type, being based on the 
squared characteristic of the primary element. 


Dry Meters 


The second major type of flow meter is the so-called dry 
raeter, in which the differential pressure from the primary 
element is applied to a diaphragm or bellows to produce a 
force or motion proportional to the differential pressure. 
There are two classes of dry meters—the deflection and the 
force-balance type. 

The deflection type, with motion of the diaphragm or bel- 
lows proportional to the differential pressure, is used where 
a direct indication or record of the flow is desired. The 
deflection-type unit is also employed frequently with an 
electrical measuring unit; a comparatively small motion 
of a diaphragm moves a magnetic slug in a balanced coil 


‘ 





structure, to produce an electrical voltage or reactance un- 
balance proportional to the diaphragm deflection. This 
structure can be made to operate with the slug inside a 
stainless-steel tube and the coil outside the tube, thereby 
providing a satisfactory seal. Seals of this type have been 
tested under pressures as high as 40,000 psi. The motion of 
the slug can be small; total motions of less than ten thou- 
sandths of an inch are used in special applications. 

In the force-balance type of meter the force exerted by 
the differential pressure on the diaphragm or bellows is 
opposed by a pneumatic force operating on a pneumatic bel- 
lows. A null detector measures the resultant motion and 
controls the air pressure in the pneumatic bellows to bal- 
ance the differential pressure from the primary element. 
The pneumatic pressure then becomes a measure of the 
differential pressure and is transmitted to a standard pneu- 
matic receiving instrument. 

Dry meters generally have uniform scale; various square- 
root extraction devices have been used. However, these have 
the same basic errors as for wet-type meters. 


OTHER FLOWMETERS 
Three new and radical departures in flowmetering prac- 
tice will be mentioned briefly to indicate current trends. 
Electro-magnetic Flowmeter 


The electro-magnetic flowmeter is based on the funda- 
mental electric generator principle—if a conductor moves 





Fig. 7. Quadrant and semicircular orifices. 


in a magnetic field, a voltage is generated in the conductor 
proportional to both the strength of the magnetic field and 
the velocity at which the conductor moves. For flow meas- 
urement the conductor is any liquid having a measureable 
conductivity. A uniform magnetic field is developed by a 
permanent magnet or an electro-magnet located outside the 
pipe. The generated voltage is measured by a pair of insu- 
lated electrodes in opposite sides of the pipe on an axis 
perpendicular to the magnetic field. With a uniform mag- 
netic field, the voltage between the electrodes is proportional 
to the velocity of the fluid flow. The system has the advan- 
tage that the fluid flows in an unobstructed clean pipe with 
no reaction on the flowing fluid. This method has been 
employed successfully in measuring the flow of liquid 
sodium, with the electrodes taken from the stainless-steel 
pipe without breaking the inner pipe surface. In this appli- 
cation the liquid is highly conductive, and a direct current 
or permanent magnet can be used to generate the field. 

For water-based liquids, the d-c. potential which would 
be produced by a unidirectional magnetic field would cause 
polarization at the electrodes; therefore, an a-c. magnetic 
field, usually 60 cycle, is employed. The measuring system 
which measures the potential between the electrodes must 
have an impedance high compared to the impedance of the 
measured fluid. This places some limitation from the prac- 
tical angle on the conductivity of the fluid itself. Ordinary 
tap water with a conductivity of 50 micromhos per cubic 
centimeter has been measured easily. However, when the 
fluid conductivity is one micromho or less, the measuring 
problem is more difficult. The method is limited to liquids. 
In some cases it has been possible to obtain measurements 
of normally nonconducting fluids by addition of trace quan- 
tities of materials which rendered the liquid conductive. 
The measurement is inherently linear. A wide range of 
flow can be covered with high accuracy by use of a measur- 
ing instrument which has a wide range of measuring volt- 
age. The rate of response of the measurement is great, 
limited only by the frequency of the magnetic field. Where 
extremely high response is required, higher frequency 








magnetic fields have been used to keep the exciting field 
frequency above the frequency response of the required 
measurement. 

Electro-magnetic flowmeters are at present much more 
expensive than head-metering equipment. However, as 
development progresses, the cost should decrease. For ap- 
plications such as sanitary flows of food products, for 
abrasive slurries, and for highly corrosive and erosive 
materials, the over-all cost may be favorable compared to 
other methods. 


Sonic Flowmeter 


The velocity of sound in a fluid in motion is the resultant 
of the velocity of sound in the fluid at rest plus the velocity 
of the fluid itself. If the velocity in the direction of flow is 
compared to the velocity counter to the direction of flow, 
the velocity in the fluid at rest can be cancelled out, leaving 
a result which is an indication of velocity of the fluid flow. 
Theoretically, this provides a simple and straightforward 
method of flow measurement. However, difficulties are 
caused by the relatively high velocity of the sound in the 
fluid compared to the velocity of the fluid. Electronic tech- 
niques have made it possible to obtain measurements of 
low rates of flow in reasonably short tube lengths. By using 
a ring-type crystal vibrator surrounding a plastic tube 
both for transmitter and receiver, it is possible to measure 
fluid velocity without any physical contact with the liquid. 
The tubing can be teflon or equivalent, and can be reinforced 
if necessary to withstand reasonable working pressures. 
This method probably provides the most complete isolation 
between the measuring element and the measured liquid 
of any system so far designed. Present designs of the 
electronic system are not simple. However, most of the tech- 
niques are straightforward; operation and maintenance 
should not be difficult. This method lends itself particularly 
to small flows because the transmission through a relatively 
small column of fluid is adequate. As with the electro- 
magnetic flowmeter, the present cost is high, but develop- 
ment may reduce this to a competitive situation for special 
measurements. 


Mass Flowmeter (Coriolis Effect) 


A third new type of flowmeter differs greatly from the 
two previously described in that it introduces more mech- 
anism into the flow line. Two versions have been designed. 
In one, a fluid flow is passed outwardly through a radial- 
flow turbine wheel rotating at constant speed, with the 
torque necessary to rotate the turbine wheel measured as a 
function of the flow velocity. The second is one in which a 
constant-speed turbine wheel spins the flowing liquid, after 
which the liquid passes into a second, virtually stationary 
turbine wheel which absorbs the rotating energy; the torque 
developed by this absorption is a measure of the total flow. 
In either instrument the torque measured depends entirely 
on the mass of the fluid being handled and is independent of 
temperature, viscosity, density, and other extraneous effects. 
The torque is a direct and linear variable with flow. Both 
systems have used electrical torque-measuring devices, with 
the flow appearing directly on a suitable standard electric 
indicator or recorder. Although the measuring mechanism 
appears somewhat complicated, requires rotating seals, and 
might be clumsy for large flows or high pressures or “diffi- 
cult” liquids, it appears to have application (1) where mass 
flow is desired, (2) on liquids whose viscosity and density 
vary unpredictably, and (3) especially where the range of 
flow rate varies over a relatively wide range. Devices of 
this type appear to have their maximum field in the meas- 
urement of clean liquids in moderate quantities where a 
large number of meters of the same type are required. A 
specific example is in the testing of jet engines. 


CONCLUSION 


The use of flow-rate meters of all types is continually 
increasing. The simple head meters probably will continue 
to lead the field because of economy, simplicity, and reli- 
ability. The new types will be used increasingly where the 
added complications and expense are justified because of 
special measurement conditions. 
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Precise 
TEMPERATURE 
REMENTS 


Wide range: 0 to 141.1110 ohms in increments of 0.0001 
ohm 


Unity ratio with provision for convenient checking and 
precise adjustment of ratio arms 

Built-in mercury commutator for lead resistance com- 
pensation 

Sub-panel switch construction 

Built-in plug and block assembly for conveniently check- 
ing ratio, bridge zero and thermometer resistance with 
no disturbance of external bridge connections 


Described in Bulletin 100 
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... with the Rubicon 


e PORTABLE PRECISION POTENTIOMETER 


A two-dial instrument of exceptional accuracy and sensitivity. 


High-sensitivity, sturdy, built-in Pointerlite galvanometer— 
permits balancing to within 2 microvolts in low resistance 
circuits 


Completely self-contained assembly —no external acces- 
sories excep: the thermocouple circuit 


Two ranges —0 to 16.1 and 0 to 161 millivolts—readable 
to within 2 and 20 microvolts respectively 


Sturdy, compact construction for long dependable service 


Described in Bulletin 270 


RUBICON COMPANY 


Electrical Instrument Makers 


For more information circle 110 on inquiry card. 


-- with the Rubicon 
MUELLER BRIDGE 


A highly accurate and specialized form of the Wheatstone 
bridge designed expressly for precise resistance ther- 


mometry with three- or four-lead thermometers and for 
the measurement of other similar resistors within its range. 


Philadelphia 32, Pa. 


CHEMICAL PROCESSES 


Continued from page 778 


slower, or the same sped as B. Therefore, the differential 
spider and the output shaft will turn forward, reverse or 
stand still and carry full torque at all speeds including zero. 
Constant flow-rate-—By using a synchronous electric mo- 
tor and a speed changer to drive the leading side of the dif- 
ferential, a precision governor is obtained. The following 
side is driven by the machine to be governed and the differ- 
ential control lever is linked to its speed control. This pro- 
vides an isochronous governor which will hold the machine 
at set speed regardless of changes in load. A governor of this 
type may be applied to anything which rotates and which is 
subject to infinitely-variable control. For example, it can 
become a constant rate flow controller for liquids by driving 
the following side from the spindle of a positive-displace- 
ment meter in the liquid line. The differential control lever 
is attached to a flow control valve in the meter line. 
Proportional Control.—Now, by combining the constant 
flow control with the leading element system, an arrange- 
ment capable of simultaneously controlling the flow-rates of 
several liquids is obtained. Fig. 11-7 is a schematic layout of 
Proportioneers, Inc. “Automatic Continuous Volumetric 








~ MASTER DRIVE MOTOR 

- MASTER VARIABLE SPEED UNIT 

~ INDIVIDUAL VARIABLE SPEED UNIT 

~ DIFFERENTIAL UNIT ° 

L- TAKEOFF @ DRIVE SHAFT ASSEMBLY @ 

M- FLEXIBLE GABLE ® 
s 
T 


eaer 


- CONTROL VALVE 
- AIR PIPING 

~ RECYCLE VALVE 
+ SOLENOID PILOT 
- LIMIT SWITCHES 


N- PHEUMATIC CONTROLLER 
O~- TREET-O-CONTROL METER 


Fig. 11-7. Automatic continuous volumetric blender controlling flow 
rates of four products in exact ratio. 


Blender” which utilizes this system. Synchronous motor A 
driving through integrator B (speed changer) to line shaft 
L is used as a master speed reference. By adjusting the 
setting of integrator B, the speed of master lineshaft L can 
be changed, which produces a simultaneous and equal 
change in the input speed to each of the secondary integra- 
tors C. To illustrate the control of one component, assume 
that the master integrator B is set to turn the leading line 
shaft at 100 rpm. and that the secondary integrator C has 
been set to drive the leading side of synchronizer G at 10 
rpm. The following side is driven through flexible cable M 


| connected to the spindle of meter O. If meter O is geared to 


pass one gallon per spindle revolution it will have to rotate 
at 10 gpm. to balance the differential in synchronizer G and 
hold it in a neutral position. Should the meter pass more or 
less than exactly 10 gpm. the differential will move from 
its neutral position and unbalance the sensitive element in 
the air controller N which will reposition control valve P 
until the 10 gpm. rate is restored. By adjusting the second- 
ary integrator C, the controlled rate of flow through the 
meter and valve may be set for any value relative to the 
rotation of the master line shaft. Therefore, the ratio of the 
various components is established in terms of percent by 
calibrated dials on each of the secondary integrators and 
the over-all rate of total blend is fixed by the master inte- 
grator which drives line shaft L. Over-all errors in actual 
installations are said to average less than 0.5 percent, in- 
dependent of changes in head, temperature and viscosity. 
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Events... 


May 23-28 
Second Annual Meeting, A.S.T.M. E-14 Committee on Mass 





Spectrometry, Jung Hotel, New Orleans, La. For informa- 


tion write William Priestly, Jr., Standard Oil Development 
Co., P. O. Box 121, Linden, N. J. 

May 24-26 

National Telemetering and Remote Control Conference and 
Exhibit, Morrison Hotel, Chicago, Ill. For information write 
Jerry Roedel, c/o Pullman-Standard Car Mfg. Co., 1414 
Field St., Hammond, Ind. 

May 24-27 

School of Public Health and Institute of Industrial Health 
Symposium on Instrumentation, University of Michigan, 
Ann Arbor, Mich. For information write Marian N. French, 
Institute of Industrial Health, University of Michigan, Ann 
Arbor, Mich. 

May 24-27 

Fourth Annual Research Equipment Exhibit, National In- 
stitutes of Health, Bethesda, Md. For information write 
Supply Management Branch, National Institutes of Health, 
Bethesda, Md. 

June 9-11 

Eighth Annual Convention, American Society for Quality 
Control, Kiel Auditorium, St. Louis, Mo. For information 
write U. C. Gramsch, P. O. Box 4436, Wade Station, St. 
Louis 15, Mo. 


June 12 


Symposium on Instrumentation Education. University of | 


Illinois. Co-sponsors ISA and ASEE. For information write 
Prof. G. R. Peirce, Dept. of Electrical Engineering, Univer- 
sity of Illinois, Urbana, III. 


June 13-18 

Annual Meeting and Exhibit, American Society for Testing 
Materials, Sherman Hotel, Chicago. For information write 
R. Painter, 1916 Race St., Philadelphia, Pa. 


June 16-18 

Committee on Vacuum Techniques High Vacuum Symposium, 
Berkeley Carteret Hotel, Ashbury Park, New Jersey. For 
information write Committee on Vacuum Techniques, P.O. 
Box 1282, Boston, Mass. 


June 20-25 

“Atoms for Peace” Exposition in conjunction with Nuclear 
Engineering Congress at the University of Michigan, Ann 
Arbor, Mich. Sponsored by Nuclear Engineering Div., AICE. 
For information contact C. M. Sliepcevich, Chairman, 3030 
Rackham Bldg., Ann Arbor, Mich. 


July 6-10 

Joint Commission on Electron Microscopy of International 
Council of Scientific Unions. For information write F. W. 
Cuckow, Secretary General of Commission, Chester Beatty 
Institute, Royal Cancer Hospital, Fulham Road, London, 
S. W. 3, England. 


July 8-12 

Convention on Industrial Electronics, Christ Church, Uni- 
versity of Oxford, England. For information write British 
Institution of Radio Engineers, 9 Bedford Square, London, 
W.C.1, England. 

Sept. 13-25 

Instrument Society of America First International Instru- 
ment Congress and Exposition, Commercial Museum and 
Convention Hall, Phila. Contact Richard Rimbach, Megr., 
845 Ridge Ave., Pittsburgh 12, Pa. 


November 29—December 2 

First International Automation Exposition, at the Coast 
Artillery Armory, New York City, N. Y. For information 
write First International Automation Exposition, 845 Ridge 
Ave., Pittsburgh 12, Pa. 
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e@ But moisture, dirt or oil can’t harm your instru- 
ments if you install a Cuno MICRO-KLEAN filter 
in your air line. 







MICRO-KLEAN’s double-capacity cartridge posi- 
tively removes all entrained moisture together 
with foreign particles down to one micron in size. 







One of the most attractive things about MICcRO- 
KLEAN is its price. You can get this modern mi- 
cronic filter (Model 1C1G) for only $5.45—a very 
small ‘premium’ to insure your instrument in- 
vestment. This model has *4" inlet and outlet 
pipe size, 125 PSI maximum operating pressure 
and flow capacity of 15 CFM (free air). 













{t'll pay you to clip the coupon and send it off today. 
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1 Cuno Engineering Corporation { 
| Dept. 3817M South Vine Street, Meriden, Connecticut ! 
1 {] Please send me a Cuno MICRO-KLEAN Model ICIG I 
i filter for air-operated instrument protection. Bill me ; 
| C) I'd like some more information about MICRO-KLEAN. ] 
| Send me your free MICRO-KLEAN Air Line Filter i 
i Bulletin. i 
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Briefs... 





Cascade Control Systems 


ures a separate but related variable. 





= TO RECTIFYING SECTION 
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STEAM 





Cascade control on stripping column in which live steam entering 
bottom is regulated by equilibrium temperature at some point in column. 
System allows maximum and minimum limits to be set more accurately 
than by stops on valve travel. 


There seem to be four main reasons for the existence of 
cascade control systems. They may (1) maintain a desired 
relationship between variables, (2) accurately limit a 
secondary variable, (3) reduce load changes, non-linearities, 
and discontinuities near their source, and (4) improve the 
control circuit to reduce effective time lag. (From new 28- 
page issue (Vol. 6 No. 3) of “Taylor Technology,” Taylor 
Instrument Cos., Rochester 1, N. Y.) 

For tt terature rcle 401 on inquiry card 


Large Magnetic Drum 


Magnetic drums have recently become popular as a way of 
storing information for electronic computers. Their great- 
est drawback, however, is lack of large storage capacity. 
Exact spacing requirements between the drum surface and 
the magnetic head have required almost solid metal 
to achievé close tolerances, and this has led to very heavy 
and expensive drums. 

A new principle allows the heads to be movable, actually 
resting on the drum itself, but positioned and lubricated by 
a film of air—‘air floating’ of heads. The heads are mova- 
ble in their mountings: and a small supply of high-pressure 
air is allowed to flow out through tiny openings in the 
mounting near the recording surface. Using this principle, 
very large drums of light welded, sheet metal with a mag- 
netic surface can be used, and information can be legibly 
recorded even more densely than on conventional small, solid 
drums. (From new 4-page “Air Floating” brochure, Logis- 
tics Research, Inc., Redondo Beach, Calif.) 

402 on ing 
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Process Control Simulation 


An example of a process control simulation is that of 
temperature control of a Xylene tower. The problem is to 
determine controller settings for optimum recovery of the 
temperature at the bottom of a Xylene column following a 
step disturbance. Fig. 3 represent the block diagram of 
this negative feedback system. Although the computer may 
be run on a real time basis, it is more convenient for this 
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Cascade control is not precisely defined, but it generally 
involves at least two controllers interconnected so that one 
varies the set point at which the other controls. Each meas- 
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problem to be scaled up by a factor of 5, so that the com- 
puter will operate five times as fast as the field system and 
the operator will not wait as long for each solution. The 
computer will be made to record this error upon the input 
of a step load disturbance; then the proportional gain, reset 
rate, and rate time potentiometers may be varied in a logi- 
cal manner until the recovery time and error is at a mini- 
mum. When optimum condition is attained, it is necessary 
to reconvert the proportional, reset, and rate gains in the 
computer to the real values in the system. Results: propor- 
tional gain equals 1.7 to 2.0; reset rate equals 6 to 8 repeats 
per min.; rate time equals 0.11 to 0.14 min. (From new 8- 
page brochure, “Computer Techniques in the Instrumenta- 
tion Industries,” Berkeley Div., Beckman Instruments, 2200 
Wright Ave., Richmond, Calif.) 
For this literature circle 403 on inquiry card 


Machine Drives 


In the G-E Multiple-Generator Sectional Drive, each 
motor is powered by its own d-c generator. While each is 
individually controlled for maximum flexibility, relative 
speeds between sections are carefully co-ordinated. Special 
tachometer-generators on each section motor supply the 
speed signal, and electronic amplidyne regulators maintain 
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ASHCROFT PNEUMATIC PRESSURE 
TRANSMITTER with two 2-inch gauges, 
one reading “‘Air Supply,” the other 
“Transmitted Air.”” Other types avail- 
able for temperature, differential pres- 
sure, flow and liquid level. 











ASHCROFT PNEUMATIC TRANSMITTERS 


YOUR INSTRUMENT DISTRIBUTOR carries Manning, Maxwell & Moore prod- 
ucts because he wants to be sure you get the best in quality, performance 
and economy. You can depend on him for prompt service. 


ET THE NEED Qi 


FOR FAST, ACCURATE 
TRANSMISSION OF MEASUREMENTS... 





Measurements of pressure, temperature, differential pressure, flow and 
liquid level must be transmitted quickly, accurately and safely to 
assure the efficiency required by modern process engineering. Ashcroft 
Pneumatic Transmitters more than fill those requirements—contribute 
greatly to the perfect performance demanded of vital instrumentation 
at one or more remote control centers. 


Ashcroft Transmitters are ideal for all process industries and power 
stations—wherever it is desirable to confine high pressures or inflam- 
mable, poisonous or corrosive liquids and gases close to their source. 
They are also highly suitable where fire or explosion hazards make 
electrical wiring objectionable, or where the existing source of com- 
pressed air can easily be used. 

Built into Ashcroft Transmitters are many design advantages proved 
through years of experience in manufacturing pressure gauges. They 
operate on low-pressure air—transmit proportionate air pressures to 
one or more pressure-actuated receiving indicators, recorders and 
controllers up to 1000 feet away with accuracy within 12 of 1%. Expen- 
sive, high-pressure lines and fittings, with all their leakage and main- 
tenance problems, are avoided. 

Write for details about Ashcroft Pneumatic Transmitters. Or ask your 
nearby Instrument Distributor for complete data on all types. 
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A product of MANNING, MAXWELL & MOORE, INC. sreatroro. connecticur 


MAKERS OF ‘ASHCROFT’ GAUGES, 'HANCOCK' VALVES, ‘CONSOLIDATED’ SAFETY AND RELIEF VALVES 
‘AMERICAN’ AND ‘AMERICAN-MICROSEN' INDUSTRIAL INSTRUMENTS, BUILDERS OF "SHAW-BOX'' AND 
LOAD LIFTER’ CRANES, 'BUDGIT' AND ‘LOAD LIFTER' HOISTS AND OTHER LIFTING SPECIALTIES 
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Check Temperatures 


Instantly... 
Accurately 
with 

nor Pt 1500 


PORTABLE PYROMETER 


dé 








Wherever temperature readings are 
required—on the production line, in 
the laboratory or in the field—this 
sturdy precision instrument can bring 
you instant, accurate results. 





Here's Why 


tt's Fast...in operation and quickly read. Precision movement 
designed to laboratory standards. Direct reading scale face is 
easily understood—no slide wires or conversion tables necessary. 


it's Accurate .. . consistently to within % of one percent under 
almost all variable conditions. Sturdy, protective case assures 
continued accuracy in toughest portable service. Ten scale ranges 
available, from 0-400° to 0-3000°F. Equivalent Centigrade scales 
available at no extra cost. 





it's Portable... compact size, 6'/2"x6"x3", and light weight 
make this pyrometer highly portable and easy to use anywhere. 
Write today for complete details and prices. Illinois Testing Labo- 
ratories, inc., Room 518, 420 N. La Salle Street, Chicago 10, Illinois. 








Send for Bulletin on 1500 Pyrometer. 





PRECISION INSTRUMENTS | 
FOR EVERY INDUSTRY 
For 1 re infor ation rcle 113 n ina ry cara 














A CUSTOMER SPEAKS: 


——T 

} ad "Without our Optical Dividing Head, we would not even 
q 2 4 attempt to make the critical indexing work nowadays 

Jj “necessary for things that fly, or mechanism that must 
— control angular motions to hit targets at a distance, to 
measure degrees, minutes and seconds, to eliminate 
angular velocity errors and vibrations in quick running mech- 
anisms, etc," 


* 




























The LEITZ Optical Dividing Head is the last 
word in indexing precision. Its construction 
is different from other optical and mechani 
cal dividing heads on the mar- 
ket. A NEW DOUBLE SPHERI- 
CAL BALL BEARING, 
DOUBLE READING IN 
THE SAME EYEPIECE 180° 
APART, motor drive at- 
tachment and other fea- 
tures make the LEITZ an 
important aid required in 

any shop where precision 

is demanded. 




















The 2 spherical ends of the spindle are carried 
vil € in hardened steel cups with several hundred small 

oe precision balls held in place by ball cages in such 
@ way that each ball creates its own path. There 
is no play, either radially or axially, no oil film, 
no wear and @ very large load capacity. 
























200-MG LAFAYETTE STREET * NEW YORK 12, N.Y. 
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BRIEFS—CONTINUED 





the set speed with utmost precision. (From new 8-page 
Catalog GEA-5712A, General Electric, Schenectady 5, N. Y. 
For this literature circle 404 on inquiry card. 


Nucleonic Density Measurement 


Shown is system for continuous comparison of the density 
of a moving web to the density of standard sample. The 
accuracy and sensitivity of measurements of this type is 


DENSITY RECORDER 
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primarily dependent upon the size and type of the radio- 
active source used. In certain cases, instrument scales may 
be expanded 100 times if required. Similar comparisons 
may be made between liquid or gaseous samples and com- 
parable unknown flowing materials. (From new 4-page 
julletin 104, Ohmart Corp., 2236 Bogen St., Cincinnati, 
Ohio.) 
For this literature circle 405 on inquiry card 


Basis-weight and Thickness 


Various principles can he used to measure the basis 
weight and caliper of fibrous materials—(1) capacitive 


Principle of the dielectric measuring of caliper 


a ’ 7 Measuring capacitor —Al 
(Ss) ' tO beans 
—-— a ey, 
inal J Circ ¢} | 







Indicatio 


(+) 











dielectric measurement, (2) absorption of radioactive matter 
in sheet, (3) mechanical-electrical measurement. (From 
new 6-page (Feb. 1954) issue of “Important Message,” 
Hygrotester, Inc., P. O. Box 923, Brooklyn 1, N. Y.) 

For this literature circle 406 on inquiry card 
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Anti-friction Material 


“Graphalloy” consists of graphite or carbon-graphite in 
solid molded form, the pores of which are impregnated with 
molten metal . .. contains no oil and requires no oil. It 
depends for its self-lubrication properties on the combined 
metallic and graphitic nature of its structure. 

Babbitt Graphalloy, Copper Graphalloy, Bronze Graphal- 
loy, Cadmium Graphalloy, and Silver Graphalloy are the 
common types. Other metals, alloys and non-metallic im- 
pregnants are used in special applications. (From new 8- 
page bulletin, The Kotula Co., 400 Madison Ave., N. Y., 
nN. 2s) 

For tt terature circle 407 on inquiry card 












Teflon 


DuPont “Teflon” is the remarkable plastic that is un- 
affected by almost all chemicals—has outstanding dielectric 
and non-adhesive properties and can be used in temperatures 
| from —320 to 500 deg. fahrenheit .. . A superior thread- 
sealing compound was recently developed by the Flexrok 
Company ... designated “Frexrock 25, Teflon Pipe Dope” 

recommended for chrome, chrome plate, nickel steel, 
y ceramic and plastic pipe threads, and for joining or connect- 
ing dissimilar materials .. . “Flexrock 80” is a pressure- 
i 





sensitive adhesive developed for bonding Teflon to itself and 
other materials . . . metals, glass, paper, plastics. (From 
new 14-page brochure and 4-page Form PR, Flexrock Co., 
Philadelphia 1, Pa.) 

For this literature circle 408 on inquiry card. 


Pneumatic Computer 


In all except the very simplest control systems, there is 
need for control mechanisms which can combine control sig- 
nals. Some of these combinations involve addition or sub- 
traction of control signals, while others involve multiplica- 
tion, division, or even more complicated functions. The 
Hagan Ratio Totalizer is designed for almost universal 
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Our Leadership for nearly 
a half century is your 
p assurance of complete 
Satisfaction when you 
specify a “Philadelphia” 
instrument 





























Steady, accurate and de- 
i pendable performance is 
| guaranteed 


























Fee! free fo consult with 
our specialized staff ou 
any problem in our field. 
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Making Better STAMPED Gears Is a 
Highly Developed Winzeler Specialty 


FX FX 
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Now, you can get extreme accuracy in the Stamped Gears you 
need. Better men and methods and machinery, developed 
through years of specialization, have resulted in a degree of 
economy and precision unequalled in the history of Stamped 
Gear making! Eliminate assembly headaches. . get smoother, 
quieter performance with WINZELER Stamped Gears. 


WRITE FOR FREE 4-page cata- 
log-folder describing our facilities and 
the various Stamped Gears, Tools and 
Assemblies we make. Valuable gear 
data and tables are included. Or, get 
ideas, samples and low cost estimates. 
No obligation. 











































NEED TO MEASURE 0.001 OHM ACCURATELY 
TO ONE PART in 1000? 
The Gray Model E-1653 Kelvin Bridge illustrated 
will do this readily. a 
= 

















ame 
WHEN YOU MUST TAKE THE INSTRUMENT 
TO THE JOB. 
The Gray Model E-3273 will give you 1°, accuracy, 
from 0.001 ohm to | ohm. 
Write for our Bulletin E-17. 
GRAY INSTRUMENT COMPANY 
64 West Johnson Street, Philadelphia 44, Pa. 
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POWER PACKAGES 


Model $-440 (illustrated) measures 12%«12"x24"; weighs 
45 tbs. Contains air-operated pump, air muffier, air filter, 
air lubricater, oir regulator, valves and gages and all 
necessary equipment for immediate operation 


Make just three connections and you are 
ready to boost 100 psi. plant supplied air 
pressure to 10,000 psi. fluid pressure for 
$278.25 (FOB Gardena, Calif.). Eight 
standard models for output fluid pressures 
of 1,000 to 30,000 psi. Special models for 
lower or higher pressures, 

Applicable wherever low volume out- 
put at high pressures is the requirement. 
For oil or water service, Thousands in 
use. Send for bulletin No. 500. 


SPRAGUE 


Bnginesring and_Ghaks- Lov. 


1144 WEST 135TH ST., GARDENA, CALIF. 


Ad No. 225 
f 


ACCURATE 
EASY READING 


MANOMETERS 


For precise reading as well 
as for accurate measure 
ments choose Trimount 


Manometers. 


Sturdy construction—long lasting 
—used for many purposes—Mul 
tiple Tube, Well Type, U Tube, 
etc. Also custom made to your 


specifications 


Write for illustrated 
Bulletin E. 


3119 WEST LAKE STREET * CHICAGO 12, ILLINOIS 
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application in this type of service. It represents an advance 
in simplicity and versatility. 

Basically a four-chamber force-balance mechanism, the 
output signal (P4) automatically adjusts itself so that 

(P4—P3) (lever-arm B) (P1—P2) (level-arm A) 

By adjusting lever arms, and by connecting to various 
chambers, the output signal can be made the sum of two 
signals, the difference between two signals, any ratio of 
an input signal, or the average of two signals. By use of a 
needle valve and volume tank, the output can be made pro- 
portional to the rate of change of a signal. (From 8-page 
Bulletin 5452, Hagan Corp., Hagan Bldg., Pittsburgh 30, 
Pa.) 

409 


Mercury Switches 


Mercury switches are essentially single-pole devices. How- 
ever, different contact arrangements are available: (From 





SPST TWO.-CKT. 
new 12-page Catalog 90, Microswitch Div., Minneapolis- 
Honeywell, Freeport, Ill.) 
For this literature e 410 


Electrostatic Storage 


Fast as it is, magnetic recording is still not fast enough 
for everything the engineers have in mind. Consequently, 
IBM has done a great deal of work on what is called “elec- 





Model G 
TRANSLATION 
POT 


At 


ers 
The "TRANSPOT" 


is a linear translation potentiometer designed for 
versatility and compactness. Available in single or 
dual wire-wound types. 


Various strokes 
and resolutions available. 


SERVONIC INSTRUMENTS, Inc. 


1145 South Fair Oaks Ave., 
PASADENA 2, CALIFORNIA 
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trostatic storage’; that is, the recording of information in 
the form of electrical charges on the face of a cathode-ray 
tube. This is the same basic type of tube as the picture tube 
in a television set. It is considerably smaller and the “pic- 
ture” it stores is a pattern of dots and dashes. These dots 
and dashes represent characters in the same way as the 
fields in magnetic recording. 

There are two big advantages of electrostatic storage. It 
is one of the fastest of any type known, doing its job in a 
few millionths of a second, and it is capable of what is called 
“instantaneous random access.” This means that the elec- 
tronic beam which reads and writes on the face of the tube 
can go directly to any given “address” without having to 
scan the entire tube in a fixed sequence. Other types of stor- 
age, such as drums, have to wait until the desired piece of 
information passes by the reading-writing device. (From 
new 32-page Booklet Form 52, “Light on the Future,” IBM, 
590 Madison Ave., N. Y., N. Y.) 
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Pressure Regulation 


“Type 28” pressure-balanced diaphragm motor valves are 





inexpensive regulators that provide highly sensitive control | 


—Serving Industry— 
AUTOMATIC 


with 


SCREW MACHINE PARTS 
ALL SECONDARY OPERATIONS 


Drilling-Tapping-Milling-Cylindrical and Centerless Grinding 
Heat Treating and Plating 
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CUTTING DIES OF ALL KINDS 
Machine Shop Work — Jigs and Fixtures 


PROGRESSIVE SERVICE CO. 


Main Office & Factory Branch Office & Factory 
2743 Locust St. 80 S. Cameron St. 
St. Louis, Mo. Harrisburg, Pa. 

Tel. Jefferson 1-4300 Tel. 2-8146 
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MAGNEHELIC GAGE 
has the 
yltra-sensitive 


LINK’ 


Not subject to surge 
or vibration damage 










EXCEPTIONALLY 
VALUABLE FOR 
MEASURING 


@ Filter Resistance 

@ Air Velocity 

@ Furnace Drafts 

®@ Static Pressures 

@ Gas Pressures 

® Checking — 
Flow meters, con- 
trol equipment, 
automatic valves, 
gas-air ratio 
controls, etc. 











The exclusive “Magnetic Link” is a Dwyer 
Development offering extreme sensitivity, low 
cost and a ruggedness that makes the Mag- 
nehelic Gage ideal for portable, as well as 
stationary, use. Long Life and trouble-free 


operation is assured. Ranges from 0-1” of water Request 
to 0-2 psi. Bulletin 
No. 250 





i 
INSTRUMENTS and GAGES 


6 W OWVER MFG. CO. © 30550 WESTEQN AVE © CHICAGO 12. LLINONS 
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HIGH AND LOW TEMPERATURES 


NEW BENCH-TYPE TEST UNIT 


Combine high and low temperatures within 
the same cabinet with all controls self con 
tained. Unit measures 50°x 28x20" with a 
testing chamber 12°x12°x12 Temperature 
range is from -80° F., to 185° F. Heat appli- 
cation is accomplished with reverse cycle 
refrigeration, which eliminates the hazards 
associated with open heating elements. A 
blower is provided for even distribution of 
temperatures and greater testing accuracy 
Latch-type or hinge-type door optional. Accel 
erated pull-down to -80° in 40 minutes or less 
Write today for more complete information 





COMPLETE TEMPERATURE RANGE 


TESTING UNITS 






INDUSTRIAL FREEZER Oirviston 


WEBBER MANUFACTURING COMPANY, INC. 


(formerly Webber Appliance Co, Inc.) 
2748 MADISON AVENUE INDIANAPOLIS 3, INDIANA 
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PROXIMITY 


>/ PICK-UP SYSTEM 


Proximity 


produces constant elec- 
trical output independ- 


ent of speed or motion 


















MODEL 
4900 


No mechanical contact 
with exciting metal 


It consists of Model 4910 
Proximity Pick-Up transducer, 
cable and Model 4901 control 
unit. Produces DC voltage of 
constant amplitude when any 
metallic mass is near the 
pick-up. Output voltage re- 
mains constant while exciting 
metal is close to pick-up and 
drops to zero when removed. 
Rise and delay time of volt- 
age is extremely fast produc- 
ing a definite snap action. 





Actuates electronic or electro- 
mechanical devices for: 


® Counting parts. 
® Indicating position. 


® Indicating distance 
traveled. 


® Detecting presence of 
metal. 


@ Indicating rate of travel. 


®@ Sequence timing devices. 


® Operating from 0 to over 
12,000 times a minute. 





Write now for engineering 
information and specifications! 


ELECTRO PRODUCTS LABORATORIES 


4501-Ix Ravenswood Ave., Chicago 40, Ill. 
Canada: Atlas Radio Corp., Ltd., Toronto 


For more information cir 


PACKAGED 
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CIRCUITRY* 


The Walkirt Co. 
manufactures a line of units 
for measuring time intervals, or 
highly repetitive activities 
wp te 3 megacycies per second. 
Other units, also available 
from stock, will readily accomplish 
such functions as time se- 
quential switching, pulse delaying, 
gating, amplifying, and 
pulse shaping. 

Write fer Catalog © Write our 
Engineering Service Dopert- 
ment for speciali 
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145 WEST HAZEL ST., INGLEWOOD 3, CALIF 
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loading pre 
of outlet pressure. Either liquids or gases are dependably 
handled with very rapid response to widely varying flows 
and upstream pressures. Basically, “Type 28” is a spring- 
less double-seated valve with a downstream take-off con- 
nected back to the lower pressure chamber of the top works. 
(From new 2-page Spec. Sheet 425, Minneapolis-Honeywell, 
Ind. Div., — 44, Pa. ) 
st rcle 412 on inquiry ard 


Mic vllbiadlil re Study 


Attempts to correlate theoretical studies of physical prop- 
erties of printing ink with actual press results observed 
are often unsuccessful for short, stiff inks and inks used 
for high-speed press operation. Mr. Lars H. Sjodahl of the 
International Printing Ink Division of Interchemical Cor- 
poration has studied this problem using an inkometer and 
the Microflash. The inkometer allows measurement of the 
torque required to split an ink film of predetermined thick- 
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CERTSCH | “microwave 


FREQUENCY MULTIPLIER 











To measure or generate 
microwave frequencies up to 12,500 mc... 


Containing 2 new and original circuitry 
development, the FM-4, with 
suitable driving source allows you to 


Wide Frequency Range magasure | pom from 100 me. 
to 12 mc., or a requen- 
Continuous Coverage shen tram 12,500 
Extremely High Accuracy with pin Kath sarin and extreme 
and Stability accuracy and stability. 


ACCURACY: = Model AM-1 Driver) .00001% 
(with Model FM-3 Driver) .001% 
POWER sounce: 105-127 volt. 60-cycle AC 


For further information, contact 
GERTSCH PRODUCTS, INC 





ur nearest isch Engineering 
esentative or write .. 
11846-48 Mississippi Avenue 
Los Angeles 25, California 
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: ness. It consists essentially of two inked 
oe ) rollers, the speed of which can be varied FOR TESTING FABRICS 
Pe is aS to simulate actual press condition. The 
GJ) _/}~  Microflash allows high-speed photo- AS 

cane graphs to be taken of the ink filaments THAT MUST HOLD G 

that form as the ink film on the rollers separates. (From 
“Experimenter,” Vol. 28, No. 7, General Radio Co., Cam- r 
bridge 39, Mass.) 


For this literature circle 413 on inquiry card 








TIEN NES PERN te 

















Packaged Plug-in Circuits 


Packaged plug-in circuits, comprising more than 50 basic 
functions in standardized off-the-shelf version provide flexi- 
bility and economy in design, maintenance, and inventory 
requirements. Circuits include amplifiers, oscillators, flip- 
flops, gates, delays, voltage regulators, ring counters, delay 
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The Cambridge Fabric Permeameter is an accurate, rugged and 
convenient instrument for production testing of the permeability 
of fabrics which are to be inflated with Hydrogen, Helium, Carbon 
Dioxide, etc. 








Fe: 
— | } . io . Py . 
3 + The rate of permeation through the fabric is quickly determined by 


equipment utilizing the thermal conductivity method and is indi- 
cated in terms of liters per square meter per 24 hours of the 
1 @) oureur retained gas. 

Manufacturers of fabrics for lighter-than-air Craft, Life Rafts, Life 
Jackets, Gas Masks, etc., will find this an indispensable instrument. 


al (_]s Send for particulars. 
— Re CAMBRIDGE INSTRUMENT CO., INC. 




























3742 Grand Terminal, New York, N.Y. 


amplifier-phese CAMBRIDGE 
inverter Z-8354 FABRIC PERMEAMETER 


For more information circle 128 on inquiry card. 










CUSTOM MANUFACTURE 
OF SMALL PARTS 


@ Shafts, Staffs and Pivots of Special Pivot 
Steel, Heat-Treated and Metallographic- 
Polished. @ Tubular Products up to 4%" 
Diameter, Cut, Flared, Swaged, Formed and 
Burr-Free Alloy or Silver Plated. @ Screw- 
7 Machine Products up to 3/16" Diameter 


Rol!l-Threadin nd Knurling to Close . 
ent ° Contech and Surface — F '@) R ae) U R 
ing with Special Facilities for Ceramic Rods ; 
SPECIFIC NEEDS 


and Shapes. @ Light Punch-Press Work. 
Alloy or Silver. 
ENGINEERING COMPANY unc. MARSHALLTOWN MFG. CO. 


SERVICES FOR 
Available i i iety of 
ASSEMBLY SUPPLIES e Available in a wide variety of general 
800 EAST NEVADA ST. a MARSHALLTOWN 3, IOWA 
87 SUMMIT AVENUE SUMMIT, N. J 


















































CUSTOMERS’ PARTS 
@ A Multitude of Services are Available 
for Customers’ Parts at Any Stage of Man- 
ufacture. These Include: Controlled-Atmos- 
phere Heat-Treating, Centerless Grinding, 
4 Surface Grinding, Knurling, Thread-Rolling, 
Swaging, Drilling, Milling, Burr Removing, 
Metallographic, Polishing, Barrel-Plating in 
eWalton". Non-Corncave instrument purpose and special purpose gauges in 
aed rig @ "Weltonoil” Treated Button pressure ranges to meet your specifications 
wood ith, 
APPARATUS DESIGN SERVICES 
In Connection with the Design and Fabri. WRITE TODAY FOR COMPLETE INFORMATION. 
cation of Precision Miniature Parts. 
ENGINEERING ASSISTANCE ON ALL ITEMS PRESSURE, VACUUM, COMPOUND, ALTITUDE, COMBINATION, 
DIAPHRAGM, HYDRAULIC, AND SPECIAL PURPOSE GAUGES, 
DIAL THERMOMETERS, (VAPOR TENSION OR BI-METAL) 
. Johnson 







in every particular. 
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(VE WORKED IT OVER AND OVER, CHIEF, 
BUT IT ALWAYS COMES OUT THE SAME! 








XYZ - © POA _ 20004 21 
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_ 2OUTOF3 
ELECTRONIC ENGINEERS 
DEPEND ON 
BURGESS BATTERIES 










For over 30 years, Burgess 
Batteries have been the popular favorite of 
electronic engineers, due to their uniform 
operation and consistently high quality 
You'll find a Burgess Battery to fit 
every need including the all-new 
transistor types 









Write for FREE engineering 
manual listing the complete 
line of BURGESS BATTERIES 
and specifications, the FREE 
check sheet to enter new bat 





















No. Z30NX 
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tery specifications, and the 











\ BURGESS BATTERIES 
BURGESS BATTERY COMPANY | 


FREEPORT, ILLINOIS 
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WHAT’S YOUR 
METERING 








new transistor battery sheet 





PROBLEM... ? 







BUILDERS can help you, whether your metering problem involves 
slurries, corrosive fluids, collodial solutions, trade wastes, air, steam, 
goses, or water. High pressures, high temperatures, minimum pres- 
sure losses — these and other job conditions are readily solved by 
Builders Flow Nozzles and Tubes. Our standard designs answer all 
types of metering requirements. Units are available in special 
metals or with Saran lining for corrosive applications. 









Address “Nozzles and Tubes” for complete information. 
Builders-Providence, Inc. (Division of B-I-F Industries, Inc.), 
422 Horris Ave., Providence 1, Rhode Island. 


Os LDERS-PROVI ENCE | 


DIVISION OF BIF INDUSTRIE NC Qi | 
FEEDERS | 
NTPOLS 
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lines, etc. (From new 12-page Catalog C-3, Electronic Engi- 
neering Co., 180 S. Alvarado St., Los Angeles, Calif.) 
For this literature circle 414 on inquiry card. 


Selenium Rectifiers 


There are numerous possible applications for selenium 
rectifiers, three of which are modulation bridges, lattice 
modulators and limiters in carrier equipment. Typical cir- 
cuits for these particular applications are given in Fig. 6. 








CARRIER INPUT 
BRIDGE MODULATOR 





>t 
c 
“4 





he 
Saal 










@=-6 


CARRIER INPUT 
LATTICE MOOULATOR 
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LimiTerR 


The current rating for operation at an ambient of 35 C. 
is usually limited to 60 ma. in half-wave circuits. However, 
units of higher current rating may be obtained as “specials” 
from the manufacturer. (From 4-page “Survey of Various 
Types of Selenium Rectifiers,” International Rectifier Corp., 
1521 E. Grand Ave., El Segundo, Calif.) 

For this literature circle 418 on inquiry card 






AGASTAT < 


Compact... Dust-Proof_ 


TIME DELAY RELAYS 
solenoid actuated — pneumatically timed 


Introduces time delays into a-c or d-c circuits. Easily 
adjusted to provide delays ranging from 0.1 second to 
five or more minutes. 

The AGASTAT is small, light, and operates in any 
position. Dust-proof timing chamber assures long oper- 
ating life with a minimum of maintenance. 


Write for Bulletin. gry 
Dept. A1-59, AGA 
Division of Elastic Stop Nut Corporation of America 
1027 Newark Avenue, Elizabeth 3, New Jersey 
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System Evaluation | 
Before systems such as end point control can be realized, | | 300 


it is necessary to know exactly how the process will react 


under any condition of load or disturbance. How can a com- | 
puter calculate the necessary data to insure product quality, | 
| 


if the control of variables being fed into the computer is 


j 

| not stabilized? ° 

The application of feedback contro] theory will permit a | | count life 
| 






complete analysis of these complex systems before they are | 

designed and installed; and System Engineering will be | Forty years at 

the technique of designing such systems. 

There is still another use for these techniques in the | 18000 counts per hour 

development of such systems. Through the use of analogs, | 
it is possible to investigate several solutions to a particular 
problem without the capital investment that would be re- 
quired in the case of models, pilot plants, and field tests. 
(From “Instrumentation,” Vol. 7 No. 1, Minneapolis-Honey- 
: well, Ind. Div., Phila. 44, Pa.) 










40 hours per week 





| 
| 
{ 
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That’s normal life expectancy 


































416 on inquiry ard } : hs 
for PIC world famous Wizard 
| | Revolution Electric Counters on AC with 
1 Y —_—,. and built-in rectification, and on DC 
| Impact, Surge Switches Counte’s = : ; 
| bpac . urge SIMWUches } Counters Ny Power consumption under 5 
. Coil Winding S° watts permits actuation (without 
° “Impak-Switch” uses an Electric Counters a) in pe circuit of many 
! : } ates MH electronic tubes. 
] alee re- | h Cou 
a ea ag sa — fall. Automatic a hes Balanced armature avoids mis- 
° ‘ ee y wating Switt counts that result from vibratior 
| : Act ’ 
} ing parts. Used for count- é 
f et wekeetion. shenneae with other types of counters. 
7 prot ete + SepEee , Furnished for most any voltage 
; Py, ‘ om me S f h” t | ‘Catalog describes up to 220, AC or DC, in standard, 
P Surj-Switch” operates counters, LARGE and panelmount, or dustproof enclosed 
/ when any work-produced | | Hl, mined, models, with four or six number 
‘ current surge occurs in line. | poner ee “ye , wheels. 
H : Any electrical] y-operated eee one gl ge be See your PIC Representative or 
equipment produces surges when work is being done. Hence | | photo-electric, coi write. 
uses include lubrication control, counter actuation, safety, | | winding. Send for your 
stoppage control. (From new 2-page Bulletins 10 and 11, | |Copy. Proouction Enstrument Company 
Autotron Co., P. O. Box 722, Danville, Ill.) L ’ 1 702 W. Jackson Blvd., Chicago 6, III. 
For thi iterature circle 417 on inquiry card For more information circle 134 on inquiry card 












Now your EA RS can SEE’ 
those hidden troubles 











TEMPSCRIBE 
Recording Thermometer 


Available in 10 different ranges to cover —30°F 
to +160°F temperatures, and with spring-operated 
chart drives for any of the following chart rota- 
tions: 8 hours, 24 hours or 7 days 










This entirely self-contained, compact and 
reliable temperature recorder auto- 
matically writes a continuous record of 
temperature changes on a replaceable 
chart. Record shows at a glance maximum 
and minumum temperatures and the dur- 
ation of temperatures above or below any 
given point; also shows the exact time of 
every temperature change and how 
rapidly it takes place. Recording pen and 
bi-metallic element are built in hinged, Write for Bulletin 1-715 
removable door which is also front of 
instrument. Thus, by merely changing 
| doors it is easy to interchange temperature ranges. Instrument is 8” tall, 
| $19” wide and 434” deep. Charts are 4'4 inches in diameter. 


... Cuts servicing and maintenance costs 
Most effective instrument ever developed / LORITE Anemometer 


for pin-pointing and identifying mechanical 























In principle, this unique instrument operates as 












defects. Saves time and dotlars tracking ap anemometer but provides instantaneous, direct 

down troubles in bearings, gears, mechan- readings of air velocity without timing, calcula. 

isms . . . detects leaks, knocks, piston ee Lolitas ue Ianvaaunt te ae at cee ie 

slaps—any defects that make a sound. that air blows against its circular face, causing 

A precision instrument of Marsh qual- rotation of a multi-blade rotor mounted in instru- 

ity, sensitive to faintest sounds . -. / Ask Sop RS Ey a 

i ¢ ¢ ir velo 

with handy probe and headband as ing under an index pointer on scale window. Arete ive ote iee: 

illustrated. A remarkable tool, mod- for Furnished with detachable handle (not shown) (7/ min.. and the other 

erately priced. and leather case. with a double scale of 
Circular Write for Bulletin 1-760 ——e- 

MARSH INSTRUMENT CO. ee 

Sales affiliate of Jas. P. Marsh Corporation BACHARACH Industrial Instrument Co. 






Dept. 42, Skokie, Iilinois 7301 PENN AVENUE + + PITTSBURGH 8, PA. 
For more information circle 133 on inquiry card. For more information circle 135 on inquiry card 
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MANUFACTURERS’ 
NEW LITERATURE 


In this department we report new literature, pertaining to instrumentation, re- 
ceived from the manufacturers. We urge readers to request ONLY those bulletins 
which will be of value to them. Use the Postage-free Order Card on Page 821. 

Requests for literature FROM ABROAD should be made on company letterhead and 


mailed DIRECTLY to the manufacturers. 





AUTOMATION 


Recording Controller. New 20-page 
Bulletin GED-2100 describes and il- 
lustrates maker’s new recording con- 
troller, featuring potentiometer with 
continuous standardization through 
magnetic standard, and pneumatic 
controller with proportional, rate and 
reset response.—General Electric, 
Schenectady, N. Y 

( e 418 on inquiry card 


Process Control. New 4-page issue 
(Vol. 14 No. 3) of “Wheelco Com- 
ments” features articles on control of 
thermoplastic forming machines’ by 
maker’s “Capacilogs” and “Limi- 
trols.”’—Barber-Colman Co., Rock- 
ford, Il. 

e 419 on inquiry 


Pump Control Systems. New illus- 
trated 4-page Catalog 91-106 presents 
description and operation principles of 
maker’s line of automatic pump-se- 
quence-control systems based on prin- 
ciples of kinetic manometry.—Fischer 
& Porter Co., Hatboro, Pa. 

Circle 420 on inquiry card 


Cement Industry Modernization. 
New 16-page Bulletin GEA-5984 on 
“Electrical Modernization of the Ce- 
ment Industry” provides step-by-step 
information on how to modernize elec- 
trically without shutdowns.—General 
Electric, Schenectady, N. Y. 

Circle 421 on inquiry card 


Servo Design. New 2-page Bulletin 
TDS 1110 describes and _ illustrates 
maker’s “Servoboard Model 1110A” 
experimental mechanical component 
group developed as an aid to design of 
servomechanisms.—Servo Corp. of 
America, 20-20 Jericho Turnpike, New 
Hyde Park, N. Y. 

e 422 oF juiry card 


Remote Controller. New 2-page 
brochure presents maker’s new “Mod- 
el PV-5010" remote controller for 
Grove reguiator.—Avionic Products 
Engineering Corp., Route 46, Dover, 


’ 
« @e 


e 423 juiry card 


CONTROL VALVES 


Electric Control Valves. New 16- 
page Catalog 8203 covers complete 
line of maker’s electric-motor con- 
trol valves. Includes control motors, 
control modes, and valve-body types. 

Industrial Div., Minneapolis-Hon- 
eywell Reg. Co., Phila. 44, Pa. 

Circle 424 on inquiry card. 
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Ammonia Valves. New 2-page illus- 
trated Bulletin 2010 describes line of 
ammonia valves and accessories for 
refrigeration and air conditioning 
equipment.—Henry Valve Co., 3215 
North Ave., Melrose Park, III. 

Circle 425 ard 


Solenoid Valve. New 2-page Bul- 
letin 530 illustrates and describes 
maker’s quick-exhaust “V5-3” sole- 
noid valve.—Skinner Chuck Co., New 
Britain, Conn. 

Circle 426 on inquiry card. 


Solenoid Valves. New 6-page Bul- 
letin 55 describes maker’s new line of 
solenoid-controlled, pilot-operated, 4- 
way valves for 100 to 5000 psi.—-Pan- 
tex Mfg. Corp., Pawtucket, R. I. 

Circle 427 on inquiry card 


Flow Control Valves. New 4-page 
bulletin pictures and describes sole- 
noid valves for liquids, gas and air, 
and refrigerants. Also check valves, 
expansion, special, and other types. 
A-P Controls Corp., 2497 N. 32 St., 
Milwaukee, Wis. 

Circle 428 


MOTORS, SERVOS 


Synchros. New 24-page illustrated 
booklet “The Synchro Story” describes 
what synchros are and covers manu- 
facture.—Clifton Precision Products 
Co., Inc., Clifton Heights, Pa. 

Circle 429 on inauiry ard 


Synchros, Servos, Reselvers. New 
4-page brochure describes maker’s 
full line of synchros, servo motors 
and sine-cosine resolvers.—Ketay Mfg. 
Corp., 55 Broadway, New York, N. Y. 

Circle 430 on inquiry card. 


Servos, Computers. New 12-page 
illustrated bulletin “Computers, Com- 
ponents, Control Systems” describes 
electronic, electrical, and electrome- 
chanical components of plug-in de- 
sign for aircraft and industrial use.— 
Servomechanisms, Inc., Post & Stew- 
art Ave., Westbury, N. Y. 

e 431« nquiry card 


Autosyns, Synchros, Motors. New 
38-page illustrated Catalog 39 (Sur- 
plus Division) describes and illustrates 
surplus fractional-hp. motors, selsyns, 
servos, etc.—Servo-Tek Products Co., 
Inc., Hawthorne, N. J. 

Circle 432 on inquiry card 


Servo Motors. New 4-page Catalog 
4 covers small a-c. servo motors and 


tachometer generators for use on 60 
and 400 cycles at voltages from 26 
to 115.—G-M Laboratories Inc., 4300 
North Knox Ave., Chicago, III. 

Circle 433 on inquiry card 


Sub-fractional-hp. Motors. New 8- 
page illustrated bulletin describes in- 
duction, synchronous, and servo mo- 
tors for gearhead, blower, fan, and 
torque motor applications.—Induction 
Motors Corp., 570 Main St., West- 
bury, L. I., N. Y. 

Circle 434 on inquiry card 


Instrument Motors. New 4-page 
Catalog BED-A18 presents maker’s 
new line of synchronous and induc- 
tion motors.—Borg Equipment Div., 
George W. Borg Corp., 120 S. Main 
St., Janesville, Wis. 

e 435 on inquiry card 


Governor Motors. New 4-page is- 
sue of “The Bodine Motorgram” hea 
34 No. 2) features articles on balanc- 


ing rotating parts and on character- 
istics of governor-type motors.—Bo- 
dine Electric Co., 2250 W. Ohio St., 
Chicago, Il. 

Cir é 


> 436 on inquiry card 


Fractional-hp. Motors. New 12-page 
catalog presents maker’s line of sub- 
fractional-hp. motors, including uni- 
versal, direct-current, and _ shaded- 
pole motors.—Howard Industries, Ra- 
cine, Wis. 

Circle 437 on inquiry card 


Reed Synchronous Motors. New 4- 
page illustrated bulletin presents 
specifications and performance curves 
of typical motors in maker’s line of 
reed-controlled d-c. motors and tim- 
ers.—Amglo Corp., 2037 W. Divi- 
sion St., Chicago, Il. 

Circle 438 on inqu 


RECORDING 


Dual Recording Milliammeter. New 
4-page Bulletin DL-C 400 presents 
features, design, description and op- 
eration principles of maker’s new ink- 
writing, dual recording milliammeter, 
featuring magnetic fluid clutch drives. 

Texas Instruments Inc., 6000 Lem- 
mon Ave., Dallas 9, Tex. 

Circle 439 on inquiry card 


Recording Oscillographs. New 12- 
page issue of “Hathaway Engineer- 
ing News” (Vol. 4 No. 1) features 
articles on “Model S14” oscillograph 
and on bifilar oscillograph galvanom- 
eters.—Hathaway Instrument Co., 
1315 S. Clarkson St., Denver, Colo. 

Circle 440 on inquiry card 


Writing Galvanometers. New 2- 
page Bulletin B-1 presents maker’s 
line of ink-writing galvanometers for 
research and industrial instrumenta- 
tion.—Edin Co., 207 Main St., Wor- 
cester, Mass. 

Circle 441 on inquiry Tae | 


Oscillograph. New 2-page Tempo- 
rary Information Sheet presents new 
“Model 70” subminiature  oscillo- 
graph, featuring galvanometer types 
with natural frequencies from 40 to 
5000 cycles permitting recording from 
0 to 300 cps.—Heiland Research Corp., 
130 E. 5th Ave., Denver, Colo. 

Circle 442 on inquiry card. 
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Sie 2S ale eats IS aR A PES, | 1.1.C. SUR-WAY 


JEVIN MICRO-DRILL PRESS UNIONS 


R 


FOR VERY SMALL HOLES DOWN TO .002 










Designed to hold small 
Grills in precision collets, 
thus overcoming the diffi- 

culty of making a drill run 
true as when held in a 

conventional drill chuck. 
Absence of a sliding quill 
guarantees maximum 
sensitivity with fingertip 
control. A mounted %” 
Capacity chuck can also be 
used. 
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ABSOLUTELY 


NO LEAKS 


FINGER - TIGHT 


= STANDARD UNION 









The L.1.C. Sur-Way Union is 
designed to give long life and 
safe, trouble-free service. It's 
leak-proof even when only 
es finger-tight (vacuum or 5,000 
= | p. s. i.) — the real solution to 
= your instrument, laboratory, 

a) refinery or oilfield union 
problems. 


All 1.1.C. Sur-Way Unions, including orifice unions 
shown below, are available in alloy steel, stainless 
steel and brass, in all sizes up to 2”, inclusive. Op- 
erating pressures to 5,000 c.w.p.s.i., tested to 15,000 
p. s. i. Temperatures to 300” F. 


Fes: DELIVERY FROM STOCK ON SIZES %" 


Send for Catalog L describing Micro-Drill Press, 
full range of collet sizes, accessories and other precision tools 









LOUIS LEVIN & SON, INC., 3610 S. Broadway, Los Angeles 7, Calif. 
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S INTERNATIONAL RECTIFIER 
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AND 2” OF ALLOY STEEL (CADMIUM PLATE). 





NEW Sf 


ORIFICE UNION 
—\ WITH SCREW-IN ORIFICES 
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4 ie NS |  4L1.C. Sur-Way Orifice Unions 
LYS Fi | are furnished with stainless 
S & steel orifices bored to speci- 
Naw, Superior “RED DOT" Series = fied size. This new type ori- 
1 ¢ for application {go + | S | fice is easy to insert or re- 
-60 C to + 100° ‘ , 4 move. 






Write DEPT. J for Write for Bulletin 58-A. 
BULLETIN 
ER- 191 
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CHICAGO: 205 W. Wacker Drive - Phone: Franklin 2-3889 
NEW YORK: 501 Madison Avenue - Phone: Plaza 5-8665 
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MANUFACTURERS’ 


NEW LITERATURE 





Multi-channel Amplifier. New 2- 
page illustrated Bulletin 300 presents 
circuit and specifications of maker’s 
“DC-1B” multi-channel amplifier sys- 
tem for oscillograph and tape record- 


ing.—Wm. Miller Instruments, Inc., 
325 N. Halstead Ave., Pasadena, 
Calif. 
° 443 
X, Y Recorder, Curve Follower. 


New 4-page Bulletin 5M describes 
maker’s “Autograf” function plotter; 
2-page brochure presents companion 


curve follower. Moseley Co. 
409 N. Fair Oaks Ave., Pasadena, 
Calif. 

© 444 on inquiry card 


Magnetic-tape Handler. New 2-page 
Bulletin A-901 presents maker’s 
“Model 902” digital magnetic-tape 
handler for intermittent or contin- 
uous recording and playback of digit- 
al information.—Potter Instrument 
Co., Ine., 115 Cutter Mill Rd., Great 
Neck, N. Y. 

rcle 445 


Multichannel Oscillographs. New 2- 
page bulletin illustrates and describes 
maker’s new multichannel! oscillo- 
graphs with remote electrically-con- 
trolled chart-drive system.—Brush 
Electronics Co., 3405 Perkins Ave., 
Cleveland, Ohio. 

Circle 446 on inquiry card. 


Recording Oscillograph. New 4- 
page Bulletin CEC-1536 announces 
maker’s new “5-119” 50-channel re- 


cording oscillograph.—C onsolidated 
Engineering Corp., 300 N. Sierra 
Madre Villa, Pasadena 15, Calif. 

Circle 447 on inquiry card. 


Tape Recorder. New 4-page issue of 
“Allied News” (Vol. 10 No. 1) fea- 
tures descriptions of tape recorder, 
time switch, and transistor batteries. 

Allied Radio Corp., 100 N. Western 
Ave., Chicago, Il 

( e 448 or 


Drum Recorder. New 8-page Bul- 
letin D8-1-7 presents description, il- 
lustrations and diagrams of maker’s 
new magnetic tape seismic drum re- 
corder “Model 700” for tape recording 
of seismic signals.——Ampex Corp., 
934 Charter St., Redwood City, Calif. 

e 449 on inauiry card. 


TEMPERATURE 


Thermocouples, Glands. New 16- 
page Catalog 1530 illustrates and 
describes maker’s full line of ther- 
mocouples, bare-wire thermocouple 
glands, protection tubes, change-un- 
der-pressure glands, and _ packing 
glands.—Conax Corp., 4515 Main St., 
Buffalo, N. Y. 

Circle 450 on inquiry card 








Recorders. New 8&- 


Temperature 
page Bulletin 60 presents maker’s po- 


tentiometer-pyrometer and _ resist- 
ance-thermometer industrial tempera- 
ture indicators——-Thermo Electric 
Co., Inc., Saddle River Twp., Rochelle 
Park P. O., N. J. 

e 451 n inquiry ara 


Temperature Indicators. New 8&- 
page bulletin A-303 pictures and de- 
scribes two portable temperature in- 
dicators—a Potentiometer-indicator, 
and a Resistance-thermometer.—The 
Foxboro Co., Foxboro, Mass. 

e 482 on inquiry card 


Temperature Computer. New Data 
Sheet No. 5 gives specifications of 
maker’s new “Model C-1029” auto- 
matic arithmetic average-tempera- 
ture computer for use with up to 30 
thermocouples. Aero Research Instru- 
ment Co. Inc., 1901 N. Hermitage Ave., 
Chicago, Il. 

e 453 on inquiry card 


Low-temperature Cabinets. New 2- 
page bulletin presents maker’s “101” 
low-temperature units that remove 
100 BTU’s per-hour at minus 120 F.— 
Mede Corp., 1741 2nd St., Highland 
Park, Ill. 

cle 454 on inquiry ara 


Thermocouple Circuit Restorer. New 
4-page reprint is article on thermo- 
couple-circuit “Restorer.’”—Sherman 
Electric Co., 1807 Elm Rd., N. E., 
Warren, Ohio. 

Circle 455 on inquiry card 


Pyrometry. New 6-page Bulletin 
4371 contains summary of advantages 
of thermoelectric pyrometers and pre- 





WIDEST RANGE OF EQUIPMENT FOR 


HUMIDITY RECORDING 


types; with round or rectangular cases. 


Write for full details in Bulletins 188-5 and 407. 
The Foxboro Company, 465 Neponset Ave., Foxboro, 


Mass., U.S.A. 


FOXBORO 



















For more 


No matter what problems you face in obtaining suit- 
able humidity measurements and records, the unique 
versatility of Foxboro Humidity Instrumentation offers 
an appropriate solution. Included are Recorders, Re- 
corder-Controllers, Indicators, for relative humidity 
(hair and membrane), wet-and-dry bulb measurements, 
and for direct reading dewpcint or absolute humidity 
measurement (with the exclusive Dewcel element). 
Available in portable, close-coupled and long-distance 


HUMIDITY 
INSTRUMENTS 


information circle 139 on inquiry card. 
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MERCOID RELAY 








‘ce AUDIBLE ALARM 


MERCOID RELAY 



































When Limit Control closes its circuit, current is supplied to 
primary coil of Mercoid Relay and through the normally 
closed mercury switch to the “Howler” (alarm). To stop 
“Howler,” operator pushes in “push button” which manually 
raises relay secondary and breaks circuit to “Howler."’ Sec- 


ondary is held up by magnetic repulsion until condition is 





tikP 


ORATION, 4201 BELMONT AVE 


corrected. When limit control opens the primary circuit of 
relay, secondary coil drops to normal position and relay is 
automatically ready for another operation. 


WRITE FOR BULLETIN CA-8R 
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@ We design and build / 
thermocouples, pressure, | 
| velocity, direction and 
hot wire anemeter 
probes to solve your 
flow measuring 


problems. 


Probes made to your 
specific design. 


Aerodynamic Calibrations for all probes. 





Complete temperature and pressure measuring 


systems for your tests. 





Facilities for manufacturing large quantities of 
thermocouple probes. 

FLOW INSTRUMENTATION for TURBO JET, 

RAM JET or ROCKETS. 


Our engineering steff is familiar 
with problems in fluid flow meas- 
urement. For further Information 


write to 














wtyPers INSTRUMENT COMPANY 
1901 N. HERMITAGE AVE. ye CHICAGO 22, ILL. 


For more information circle 141 on inquiry card. 



















SERVICE 


HELIPOT TECHNICAL INFORMATIO 





Write today for your FREE copy of 





this technical paper, reprinted from 
Product Engineering: Annual Handbook 


of Product Design for 1954. 







The Precision 
Potentiometer as 
a Voltage Divider 
By H. A. Schmidt 


Sales Engineer, 
Helipot Corporation 








Write for Data File 511 
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Wy , Cee Mid He ip first in precision potentiometers 
Heli pot Corporation / Sot uth Pasadena, California i 
335 division of BEC N IN N ercnman 


ad wor BECKMA STRUMENTS, INC 
rcle 142 on 
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tank thermostat 
valve 




















No. 1449 











with 7 
important advantages.. 


* LONG LIFE HARDENED METAL BALL INNER VALVE 

¢ TROUBLE-FREE ONE-PIECE METAL BELLOWS 

¢ BUILT-IN OVERHEAT PROTECTION 

¢ QUICK, UNIFORM THROTTLING ACTION 

* POSITIVE, TIGHT CLOSING 

¢ WIDE SELECTION OF TEMPERATURE RANGES 

« GENEROUS 50° ADJUSTMENT RANGE 
For dependable, low-cost temperature control, select this NEW | 
Klipfel Thermostatic Valve . . . perfected to give the service | 

you want with accuracy, dependability end minimum | 
. maintenance. Write for complete details or request litera- 
ture from your supply house or Klipfel Distributor, listed | 
in the classified ave osnenand 


2 MORE MONEY- Y-SAVING 
KLIPFEL CONTROLS 


No. 1549 — Pilot-operated 
Temperature Regulating 
Valve . . . sensitive, posi- 
tive control for high 
pressure, larger sizes. 


No. 1649 — Combination 
Temperature and Pressure 
Contrel . . . single main 
valve with temperature 
and pressure control 
saves cost and labor! 














































































Trouble-Free 
Heart of the Valve 


Rotating ball seats 
perfectly .. . is self- 
cleaning . . . gives 
streamlined flow! 









VALVES, INC. 


1070 LINCOLN AVE. 
HAMILTON, OHIO 
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EARCHLITE 
ECTION 


CLASSIFIED ADVERTISING 
EMPLOYMENT & BUSINESS OPPORTUNITIES 


The advertising rate is $12.00 per inch for all 
advertising (An advertising inch is measured 
inch vertically by 2'% inches wide.) 


Send advertisements to INSTRUMENTS & 
AUTOMATION, 845 Ridge Ave., Pittsburgh 
12, Pa. 


Dogausse 


OF MAGNETIC TAPE & FILM 





CLEAN ERASURE 


TYPE 9205 DEGAUSSER 


Noise & program erasure. Use the best. 
Cinema's Bulk-Tank Type Degausser 9205 
Economically priced. Buy yours today 


CINEMA ENGINEERING CO 


TN 8 « BURBANE AL if 


For more information circle 144 on inquiry card. 





Design and Application En- 
gineer Regulation and Con- 
trol Valves. Must have 
thorough knowledge fluid 
flow and extensive applica- 
tion experience, possibly in 
instrument department of 
large process operation. This 
is an attractive position with 
a small manufacturer in Mid- 
west. Salary $8,000 plus bo- 
nus. Box 260, Instruments 
Publishing Company, 845 
Ridge Avenue, Pittsburgh 
12, Pennsylvania. 








book on in 
will be hard 
News 


“As a comprehensive source 
strument circuitry, this one 
to beat’ . Radio & 


(Sept. 1953) 
ELECTRONIC CIRCUITRY FOR 
INSTRUMENTS & EQUIPMENT 
By MILTON H. ARONSON 


Technical Editor, Instruments 


Television 


Instruments Publishing Company 
845 Ridge Avenue 
Pittsburgh 12, Pennsylvania 


Enclosed is $ ,  —————— 
ef Aronson’s ELECTRONIC CIRCUITRY 
BOOK at $4.00 each, postpaid. 

Name 

Address 

City 








MANUFACTURERS’ NEW LITERATURE 





sents 
and Series E” 
Testing Laboratories, 
Salle St., 


Thermistors, 
Varistors. New 10-page brochure pre- 
sents code numbers, descriptions and 
resistances 
mistor assemblies, thermal conductivi- 
ty cells, gas analyzers, and varistors. 

-Victory Engineering Corp., Spring- 
field Rd., 


Bimetal Thermostats. 
bulletin presents construction and ap- 
plications of maker’s new 
bimetal-strip 
tronic 
ens Mfg. Co., Inc., Mansfield, 


New 
description, 
grams 
num-resistance 
range from minus 183 to plus 500 C. 

-American Instrument Co., Inc., Sil- 


Temperature 
bulletin describes “T-173-A” Pulsitom- 
eter for use in aircraft fire detection 


cialty Co., 
Angeles, 


“Series A, Series R, 
pyrometers.—Illinois 
420 North La 


maker’s 


Chicago, Ill. 
Circle 486 on inqu 


ry card. 


Conductivity Cells, 


of maker’s line of ther- 


Union, N. J. 
Circle 457 on inquiry card 


New 2-page 
“Type Ww” 


thermostats for elec- 
devices.—Stev- 
Ohio. 


and industrial 


Circle 488 on inquiry card 


Platinum-resistant Thermometers. 
2-page Bulletin 2247 presents 
specifications and dia- 
of maker’s stain-free plati- 
thermometer with a 


r Springs, Md. 
Circle 459 on inquiry card 


Alarm. New 2-page 


Electronic Spe- 
Blvd., Los 


overheat circuit. 
3456 Glendale 
Calif. 

Circle 460 


INSTRUMENT 
CONSULTANTS 


uiry card, 


Heat Exchangers, Glassed Steel Re- 
actors. New 4-page brochure _illus- 
trates and describes maker’s glassed 
steel reactors, glassed steel columns 
and alloy heat exchangers.—The 
Pfaudler Co., 100 West Ave., Roch- 
ester, N. Y 

Circle 461 on inquiry card 


Temperature Regulators. New 4- 
page illustrated bulletin describes de- 
sign and operation features of mak- 
er’s self-operated temperature regu- 
lators.—Spence Engineering Co., 
Walden, N. Y. 

Circle 462 on ing ard 


Dial Thermometers. New 4-page 
bulletin presents specifications and 
diagrams of maker’s dial thermom- 
eters for industrial and laboratory 
applications.—Marshall Instruments 
Inc., 7333 Coldwater Canyon Ave., 
N. Hollywood, Calif. 

Circle 463 or 


PRESSURE 


Pressure, Temperature, Flow. New 
68-page Catalog 64 describes and il- 
lustrates maker’s full line of pres- 
sure, temperature, flow and _ level 
gages, and electrical measuring in- 
struments. Includes more than 97 in- 
dexed models for specific applica- 
tions.—United States Gauge, Sellers- 
ville, Pa. 

Circle 464 on inquir 


High-vacuum Pumps. New 8-page 
Data Sheet 6-55 contains operating 
data and performance curves for the 


& CONTROL 


Engineering Services, Test- 
ing Laboratories and other 
Professional Services 








Your Midwestern Engineering Facility 
for the Design of 
Control Panels. Instrument Panels & Cubicles 
Efficient & Dependable 


Product ‘aaa 
& Detail 


DEARBORN DESIGNING & MANUFACTURING COMPANY 


23410 Military Rd., Dearborn 6, Michigan 


LUzon 2-3069 


Production Design 
Process Engineering 


LOgan 2-6621 











HOLLADAY & WESTCOTT 


5384 Huntington Drive 
Los Angeles 32, Californie 
DESIGN ENGINEERING for 
ENVIRONMENTAL TEST EQUIPMENT 


Low Temperature Specialists 


Process 


oe 2-5952 


Aviation Pow: 


DELAWARE 
VALLEY 
ENGINEERING CO. 


3326 Lancaster Ave. Phila. 4, Pa. 
A. C. Arobone J. E. Cline E. C. Smith 














Instrument layout—Procurement—Application— 
conventional and graphic panel design and 
construction 


40 Ave. Verdun @ Croissy @ S&O France 





C.O.M.S.I.P. 


Specialized in control Engineering 


INSTALLATION—REVAMPING 
STARTING UP—MAINTENANCE 





Your card in this 
space in 12 issues of 
INSTRUMENTS and 
AUTOMATION for 

$100, payable in advance. 
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maker’s line of high-vacuum oil-dif- 
fusion pumps with ultimate pressures 
of 5x10* mm. Hg. at 25 deg. C.— 
Consolidated Vacuum Corp., Roches- 
ter, N. Y. 

Circle 465 on inquiry card 













Pressure, Vacuum Gages. New 124- 
page Catalog 300 describes and illus- 
trates maker’s large line of gages, 
including indicating and _ recording 
gages, gage testers, mercurial ba- 
H rometers, mercury columns, ete.— 
i Manning, Maxwell & Moore Inc., 
Stratford, Conn. 
Circle 466 on ina 


siry card. 








Pressure Transmitter. New 4-page 
Catalog 4000 describes and illustrates 


| maker’s “Model 6100F” pneumatic 
pressure transmitter for remote meas- 
{ urement of pressure or level, or where 


a seal is needed between system and 
gage.—King Engineering Corp., Ann 
Arbor, Mich. 

Circle 467 on inquiry card. 








Pneumatic Transmitter. New 2- 
page Bulletin 1025 presents maker’s 
pressure- gage and pneumatic-trans- 
mitter unit for measurement and con- 
1 version of 0-100,000 psig. (input) to 
3-15 psig. (output). Includes capaci- 
| ties, pressures, and operating details. 

—Penn Industrial Instrument Corp., 
H 4110 Haverford Ave., Phila., Pa. 
Circle 468 on inquiry card 









Pressure Pickups. New 2-page Bul- 

: letin 4530 illustrates and describes 

maker’s new _ potentiometer-pickup 

pressure detectors. Includes miniature 

units with ranges to 3000 psid.— 

Bourns Laboratories, 6135 Magnolia 

Ave., Riverside, Calif. 

Circle 469 on inquiry card 

Mechanical Manometers. New 2- 

page bulletin illustrates and describes 

maker’s line of mechanical manom- 

eters (available both as direct reading 

indicators, with dial pointer, and as 

transducers with electrical outputs) 

for low pressure-differentials.—Col- 

vin Laboratories, Inc., East Orange, 
N. J. 





Circle 470 on inquiry card 


Rupture Disc. New 6-page Catalog 
77-30 describes maker’s new type of 
rupture dise for low pressure and 
highly corrosive applications.—Black, 
go Sivalls & Bryson, Inc., 7500 E. 12 St., 
Kansas City, Mo. 
Circle 471 on inquiry card 


Pressure, Acceleration. New 8-page 
catalog describes and illustrates mak- 
er’s line of devices for measurement 
and control. Includes accelerometers, 
differential transformers, pressure 
transducers.—Schaevitz Engineering, 
P. O. Box 505, Camden, N. J. 

Circle 472 on inquiry card, 


Pressure Pickups. New 4-page bro- 
chure gives specifications, model 
numbers and price list maker’s line 
of pressure pickups featuring new 
“Dynawheel” design.—Dynamic _ In- 
strument Co., 28 Carleton St., Cam- 
bridge, Mass. 

Circle 473 on inquiry card 


Flow Metering. New 36-page cata- 
log describes and illustrates maker’s 
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AIRCRAFT AND GENERAL INDUSTRY 


for precise instrumentation in automatic 
control circuits for aircraft, guided missiles and 
general , BOURNS linear motion potentiometers 
Lacomee = mechanical position or movement 
into two independent signals . . . one signal often used 
for feed-back control and the other for telemetering. 


This dual instrument possesses all the advantages 
Agtiee?: toe of two single potentiometers and in addition, saves 
a space, weight and installation time. With this wire- 
wound potentiometer a resolution of .001 inch is 
obtainable in standard ranges from | to 6 inches. 


BOURNS désigns and manufactures other potentiometer 
instruments which measure gage pressure, differential 
pressure, altitude and acceleration. 
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6135 Magnolia Avenue, Riverside, California 
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orifice fittings, orifice plate holders, 


meter runs, straightening vanes, 
check valves, condensate chambers 
and seal chambers, mercury traps, 


and other products for measurement 

and control of liquids and gases. 

Daniel Orifice Fitting Co., 3352 Union 

Pacific Ave., Los Angeles, Calif. 
Circle 474 on inquiry card 


Miniature Venturi Tube. New 5- 
page brechure describes maker’s “Type 
TF” Venturi tube for measurement 
of liquids in quanities too low for ap- 
plication of normal-size Venturi. 
Simplex Valve & Meter Co., 68th & 
Upland St., Phila., Pa. 

Circle 476 on inquiry cara 


Flow Limit Alarm. New 2-page 
Bulletin presents maker’s “Model 103” 
electric Flo-Gard for high or low flow 
alarms.—Brooks Rotameter Co., Lans- 
dale, Pa. 

Circle 476 on inquiry cara. 


Sight Flow Indicators. New 2-page 
bulletin presents description, specifi- 
cations and illustrations of maker’s 
“S-300” and “F-960 sight flow indica- 
tors for transparent solutions and 
gases.—Jacoby-Tarbox Corp., 808 
Nepperhan Ave., Yonkers, N. Y. 

rcle 477 on inquiry card 


PUMPS 


Controlled-volume 
4-page illustrated 


New 
P 
aper 


Pumping. 
Technical 


ing of minute flows; 8-page Paper 58 
covers “Instrumentation By and With 


Controlled Volume Pumps.—Milton 
Roy Co., 1300 E. Mermaid Lane, 
Phila. 18, Pa. 
Circle 478 on inquiry card 
Pump. New 4-page bulletin de- 


cribes and illustrates maker’s mag- 
netically-driven centrifugal pump, a 
tractional-hp. pump driven by rotating 
magnetic field instead of usual drive 
shaft.—Fostoria Pressed Steel Corp., 
Fostoria, Ohio. 

e 479 nquiry card 


STEAM 


Steam Traps. New 4-page illustrat- 
ed bulletin gives construction, speci- 
fications, pressures, and weights of 
maker’s inverted-bucket type steam 
traps.—V. D. Anderson Co., 1935 W. 
96 Street, Cleveland, Ohio. 

Circle 480 on inquiry card 


Steam Strainer. New 4-page issue 
of “Engineering News” (Vol. 6 No. 1) 
features article on compact strainer 
for high-pressure steam applications. 

Schutte and Koerting Co., 18 State 
Rd., Cornwells Heights, Bucks Coun- 
ty, Pa. 

Circle 481 on inauiry cara 


AIR 


Hot-wire Anemometers. New 6- 
page brochure describes maker’s hot- 
wire anemometer system for quanti- 
tacive measuring of turbulence spectra 
and intensity, correlation coefficients, 
average and instantaneous air stream 
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rmation circle 146 on inquiry card. 
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velocities, ete.—Aero-Research Instru- 
ment Co., Inc., 1901 N. Hermitage 
Ave., Chicago, Ill. 

Circle 482 on inquiry card 


Smoke Photometer. New 4-page 
Sulletin JM-1000 describes and illus- 
trates maker’s “Model JM-1000” for- 
ward-scattering smoke photometer.— 


Phoenix Precision Instrument Co., 
3803 N. Fifth St., Phila., Pa. 
é 483 nquiry ard 

Air Sampler. New 4-page Folder 


IH-2 describes and illustrates maker’s 
high-volume air sampler that samples 
large volumes of air for analysis via 
filter papers.—Air Sampler Div., 
Staplex Co., 68-72 Jay St., Brooklyn, 
MM; Es 


484 on inquiry card 


LEVEL 


Bin Level Indicator. New 18-page 
illustrated catalog presents maker’s 
line of automatic bin level indicators 
for bulk materials.—Bin-Dicator Co., 
13946 Kercheval Ave., Detroit, Mich. 

Circle 485 on inquiry card. 


Liquid-level Indicators. New 20- 
page Bulletin WG1824 describes mak- 
er’s complete line of remote liquid- 
level indicators for boilers, heaters, 
storage tanks and other vessels in 
power and industrial process plants.— 
Yarnall-Waring Co., Chestnut Hills, 
Phila. 18, Pa. 

Circle 486 on inquiry card. 

Level, Pressure Telemeter. New 8- 

page Bulletin 230-K10 describes ap- 
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GREEN ENGRAVER. 


Models 
Engraves 


Routs 
Profiles 
Etching attachment 
and other special 

equipment for 
industrial uses are 

available. 


tL 





LONG ISLAND CITYILN.Y 





Fact-filled folder 
on request ... show- 
ing how economies in 
labor and time 
are achieved with the 
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f Mark your own symbols, 
numbers, lettering, on your 
small parts, tools, identifica- 
tion and name plates . . 
easily, simply, quickly . . 
tracing from a master with the 
GREEN ENGRAVER. 

Widely used in electronic 
and plastic fields, in machine 
tool shops and wherever per- 
manent marking is needed. 
The GREEN ENGRAVER en- 
graves equally well on metals, 
plastic, wood, hard rubber 
and glass. 








383 PUTNAM AVE., CAMBRIDGE, MASS. 


For more information circle 147 on inquiry card. 

















plication of “Chronoflo” telemetering 


for level control in reservoirs and 
elevated and ground storage, for 
pressure control in pump discharge 


lines, and for automatic pump con- 
trol.—Builder-Providence, Inc., 345 
Harris Ave., Providence, R. I. 

© 487 on inquiry card 


VISCOSITY 


Viscometer. New 22-page illustrat- 
ed booklet “Solutions to Sticky Prob- 
lems” describes application and main- 
tenance of maker’s “Synchro-Lectric” 
viscometer. Includes principles of 
rheology. — Brookfield Engineering 
Laboratories, Inc., 240 Cushing St., 
Stoughton, Mass. 

Circle 488 mn inquiry cara 


Viscometers. New 6-page illustrat- 
ed Bulletin V-1000E describes maker’s 
viscometers for recording or record- 
ing-controlling viscosity in industrial 
plants.—Norcross Corp., Newton 58, 
Mass. 

rcle 489 en ir 


juiry card 








Ultrasonic Viscosimeter. New 2- 
page bulletin illustrates and describes 
maker’s new ultrasonic viscometer 
for industrial and laboratory use. 
Ultrasonic Engineering Co., P. 
Box 46, Maywood, III. 

Circle 490 on inquiry card 


ANALYTICAL 


Recording Spectrometer. New 4- 
page Bulletin 40-354 describes and il- 
lustrates maker’s new recording spec- 
trometer with multiplier-phototube 
detection of spectrum over a range of 
2,100 to 7,000 A.—Leeds & Northrup, 
4907 Stenton Ave., Phila., Pa. 


QO. 


Circle 491 on inquiry card 
Spectrographic Outfits. New  52- 
page catalog presents full line of 


spectrographic outfits and accessories 

for metallurgical and general chemi- 

cal analyses. Includes apparatus and 

lab arrangements.—Jarrell-Ash Co., 

26 Farwell St., Newtonville, Mass. 
Circle 492 on inquiry card 


Moisture Measurement. New 4-page 
bulletin describes “Supertest 712” 
moisture-measuring instrument new- 
ly available in U.S. and Canada. Dis- 
cusses “dielectric measuring princi- 


ple’ used.—Hygrotester, Inc., 101 
Henry St., Brooklyn 1, N. Y. 
Circle 493 on inquiry card 

Electron - multiplier Photometer. 


New 12-page Bulletin 1001 EM pre- 
sents features and applications of 
maker’s electron-multiplier photome- 
ter for photometry and spectropho- 
tometry in ultraviolet and visible re- 
gions, including film densitometry, 
ecolorimetry, ete.—Phoenix Precision 
Instrument Co., 3803-05 WN. 5ch St., 
Phila., Pa. 
Circle 494 on inquiry card 
pH Meter. New 4-page Bulletin 225 
presents maker’s “Model 115” line- 
operated pH meter for laboratory 
work and process control.—Photo- 
volt Corp., 95 Madison Ave., New 
York, N. Y. 
Circle 495 oF 


New 2-page il- 


Spectrophotometer. 
gives specifica- 


lustrated brochure 
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EFFICIENT VENTING 
CUTS VAPOR LOSS 


Considerable profits are dissipated to the atmosphere when vent 
pallets warp, stick open or prevent excessive “blowdown? 
“VAREC” Fig. No. 5800 Conservation Vent Units are ideal 
equipment for venting volatile or inflammable liquid storage. 
They protect against dangerous over and under pressures and 
accidental ignition. Streamlined passages insure maximum flow. 
Regrindable and renewable metal pallet seats provide extra long 
life. Drip rings eliminate condensate collection, reducing 
possibility of freezing. Hyperbolic pallets, loosely guided, 
prevent sticking and minimize flutter. Flame Arrester unit listed 
by Underwriters’ Laboratories and approved by Factory Mutual 
Laboratories. Send for free Bulletin CP-2001. 
* Remote Control Flame Snuffer Sheave Brackets, Fig. 130 
are optional at extra cost. This assembly is preferable where vent 
unit is set back from edge of tank. 





SALES OFFICE AT: 


Boston 11, Mass. 
Chicago 6, Ill. 
Detroit 26, Mich. 


Honolulu, Hawaii 


FOREIGN SALES AGENCIES AT: 
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NEW LITERATURE 





tions and principles of maker’s “Mod- 
el 61” spectrophotometer with wave- 
length range of 420 to 680 mu.—Har- 
old Kruger Instruments, P. O. Box 
164, San Gabriel, Calif. 

e 496 on inquiry card 


Redox Control. New 4-page Bulle- 
tin 2210 presents applications, fea- 
tures, and description of maker’s 
“Redox-O-Trol” for control of elec- 
trochemieal reductions and _  oxida- 
tions.—American Instrument  Co., 
Silver Spring, Md. 

Circle 497 on inquiry card 


Conductance Tester. New 4-page 
Sulletin 2B describes maker’s “Model 
269 Vibrotest” instrument for meas- 
uring conductivity of hospital oper- 
ating-room floors, personnel, and 
equipment to prevent electrostatic 
discharge.—Associated Research Inc., 
3766 W. Belmont Ave., Chicago, III. 

Circle 498 nquir ard 

X-Ray Quantometer. New 2-page il- 
lustrated bulletin describes new 
“Model 10500” X-ray industrial 
“Quantometer”, for production con- 
trol applications.—Applied Research 
Laboratories, 3717 Park Pl., Glen- 
dale, Calif. 

Circle 499 on inquiry card 


Recording Densitometer. New 2- 
page illustrated Bulletin 117 describes 
maker’s manually operated recorder 
for rapid photometric analysis of 


Protect sensitive 
pressure instruments ... 


SGege 
fo f-T ge 


Shuts off gage or manometer 
connection at any pre-set pressure. 


Models available with cutoffs from 1” 
water to 9000 psig. liquids & gases. 


Designed to withstand and hold 
closed against 10,000 psig. 


INDUSTRIAL 
ENGINEERING 
CORPORATION 

525 E. Woodbine, Louisville, Ky. 


For more information circle 149 on inquiry card. 
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light-absorbing materials on dry pa- 
per strips as obtained in electro- 
phoresis and chromatography.—Ar- 
thur H. Thomas Co., 230 S. 7 St., 
Phila., Pa. 

C e $00 on inquiry card 


Spectrophotometer Recorder. New 
10-page catalog describes and _ illus- 
trates maker’s new fully-automatic 
high-speed continuous-recording spec- 
trophotometer.—Warren Electronics 
Inc., Bound Brook, N. J. 

Circle 501 on inquiry card 

Chemical Analysis. New 28-page 
issue of “Chemist Analyst” (Vol. 43 
No. 1) presents 10 articles and 11 
laboratory suggestions for the analyt- 
ical chemist.—J. T. Baker Chemical 
Co., Phillipsburg, N. J. 

Circle $02 on inquiry card. 


Ionographs. New 8-page Bulletin 
690 illustrates and describes maker’s 
“Junior” and “Senior” ionographs 
for electrophoresis. Includes applica- 
tion of ionography to biochemical in- 
vestigations.—Precision Scientific Co., 
3737 W. Cortland St., Chicago 47, Il. 

€ £03 ng y a 


LAB APPARATUS 


Lab Apparatus. New 24-page 20th 
edition of “What’s New for the Lab- 
oratory” features balance, colorime- 
ters, circulator, filter paper, mixer, ov- 
ens, stirrer, etc.—Scientific Glass 
Apparatus Co., Inc., Bloomfield, N. J. 

e $04 on inquiry card 


accurate 


flexible 





capacity 





Phila. 44, Pa. 


(within .005 of dial range) 


(8 load circuit actions) 


high contact 


(25 amp—115 v. a-c) 


Ruggedly constructed, 4 
dependable, “Vernier-Set 
ry’ 

Timers are the accepted 
standard throughout 
industry. Instantaneous 
reset; slip-proof positive- 
acting clutch; large silver 
contacts; molded terminal 
block; wide range of 
standard and special dials. 
Most models in stock. 


End your timing problems. 
Send for complete data, 
Bulletin N-11, Automatic 
Temperature Control Co., 
Inc., 5224 Pulaski Ave., 





Polyethylene Ware. New 8-page 
“atalog presents maker’s full line 
of Polyethylene laboratory ware.— 
Schaar & Co., 754 W. Lexington St., 
Chicago, Ill. 

Circle $05 on inquiry card 


Laboratory Equipment. New 16- 
page Catalog EC-2 presents maker’s 
line of educational laboratory equip- 
ment, including science desks, center 
tables, instructor’s desks, etc.— Meta- 
lab Equipment Corp., 214 Duffy Ave., 
Hicksville, L. I, N. Y. 

Circle $06 on inquiry card. 


Glassware Washer. New 20-page 
illustrated catalog presents maker’s 
line of laboratory glassware and ani- 
mal cage washers.—Heinicke Instru- 
ments, 2035 Harding St., Hollywood, 
Fla. 

Circle 507 


WEIGHT 


Weighing Machines. New 4-page 
Form 3287 pictures and describes 
automatic net weighing machine for 
packaging, bagging, batching, com- 
pounding plastics, food products, 
chemicals, powdered metals, etc.—The 
Exact Weight Scale Co., Columbus 
8, Ohio. 

Circle $08 on inquiry card 


Railroad Track Scales. New 14-page 
illustrated Catalog 685 describes 
heavy-duty four-section straight-lever 
railroad track scales—Howe Scale 
Co., Rutland, Vt. 

Circle 509 on ir y card 
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Me? ERASE aS 


FORCE 


Dynamometers. New 4-page bulletin 
describes and illustrates maker’s “Dy- 
na-Chek” dynamometers for measur- 
ing electric motors of 2 hp. or less.— 
Mission-Western Engineers, Inc., 132 
W. Colorado, Pasadena, Calif. 

( e $10 on inquiry card 


Dynamometers. New Broadside (16- 
page folder) Bulletin 25E presents 
specifications, prices, and typical ap- 
plications of maker’s 26 models of 
force-measuring instruments with 
ranges from 500 to 100,000 lbs.—W. C. 
Dillon & Co., Inc., 14620 Keswick 
St., Van Nuys, Calif. 

e 511 nquiry card 


VIBRATION, 
ACCELERATION 


Accelerometer. New 2-page bro- 
chure describes and illustrates 
maker’s “Model No. 6000” self-gen- 
erating Accelerometer.—General 
Scientific Corp., 603 N. La Brea Ave., 
Los Angeles, Calif. 

Circle $12 on inquiry card 


Microseismic Research. New 42- 
page operating manual gives instruc- 
tions for installation, calibration, and 
operation of recording seismograph 
in microseismic research—the study 
of small vibrations in the earth— 
W. F. Sprengnether Instrument Co., 
St. Louis 10, Mo. 

e $13 on inquiry card 


Balancing Machines. New 4-page 
brochure presents maker’s line of dy- 
namic balancing machines—R. B. An- 
nis Co., 1101 N. Delaware St., In- 
dianapolis, Ind. 

e 514 on inquiry card 


COMPUTERS 


Analog Computer. New 4-page bro- 
chure illustrates and describes ma- 
ker’s new “Type 16-31 R” self-con- 
tained analog cemputer with 20 op- 
erational amplifiers.—Electronie As- 
sociates Inc., Long Branch, N. J. 

e $15 on inquiry card 


Square-root Planimeter. New 2- 
page bulletin pictures and describes 
desk-size mechanical analog computer 
for flow chart totalizing and cost ac- 
counting of 38-inch graphic-panel 
strip-chart recorders.—Librascope, 
Inc., 1607 Flower St., Glendale, Calif. 

e 516 on inquiry card 


Electronic Computer. New 
Bulletin CEC-3100 presents 
“Model 30-203” electronic general- 
purpose digital computer featuring 
quick-access memor y.—Consolidated 
Engineering Corp., 300 N. Sierra 
Madre Villa, Pasadena, Calif. 

e 517 on inquiry card 


Digital Computers. New 12-page 
booklet presents description and speci- 
fications of maker’s “Circle” high- 
speed digital computers. Includes or- 
ders, codes, etc.—-Hogan Laboratories, 
Inc., 155 Perry St., New York, N. Y. 

Circle 518 on inquiry card 


4-page 
maker’s 


Storage. New 4- 
“Magnetic 
computer, 


Electronic Data 
page pamphlet describes 
Library System” (digital 
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FAST GAS ANALYSIS" 


RANAREX 


Indicates, Records, Controls 


e Combustion Gases ¢ Chemical Process 
Gases @ Petroleum & Refining Gases ¢ 
Inert Atmospheres ¢ Gas & Gas/Air Mix- 
tures @ Heat-treating Atmospheres e Gas 


Specific Gravity 
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For more information circle 151 
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Output wave forms of Servo- 
scope displayed against inter- 
nal linear sweep generator, 
frequency ‘4 cycle. 























ADVANTAGES! 


High Accuracy 
Continuous Measurement 
... Short Lag 
Simple Principle 
Rugged Construction 











Write today for FREE Technical Bulletin 
The Permutit Company, Dept. I-5 
330 West 42nd Street, New York 36, N. Y. 
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S) **Wanna Nyquist Diagrammed? 


A Function Transferred?” 









In one convenient instrument, here is test equipment 
for determining, in design or production phases, 
the dynamic performance of regulators, governors, 
process controls, positioning servomechanisms. 


Only the 


SERVOSCOPE” 


has all these features: 
e@ Applicable to both AC carrier and DC 


servo systems. 

e@ Generates: 1. Sine-wave modulated carrier 
2. Low frequency sine wave 3. Low frequency 
square wave 

e Built-in electronic sweep with no sweep potentio- 
meter to wear out and require replacement. 

e Dynamic frequency control range of 200 to 1. 


For detailed specifications write Dept. 1-5 


SERVO 


CORPORATION OF AMERICA 
New Hyde Park, New York 
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Lo detect and measure 


static or dynamic 
acceleration in ranges from 
t+2¢to +100 g, the Model 
F accelerometer is available 
for applications requiring 
miniature components. 


Weighing less than one 
ounce, this accelerometer 
can be attached to light 
machine parts without 
altering their dynamic 
performance, or it may be 
inserted into small spaces 
previously inaccessible for 
vibration measurements. At 
no sacrifice in performance, 
extremely small size and 
weight are emphasized in 
the Model F accelerometer. 


Please request 
Bulletin No. 4.0. 


Malham 
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* Los Angeles 64, Calif. 
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memory wheel, office machines) for 
use in accounting, production and in- 
ventory control, etc.—Logistics Re- 
search Inc., 141 S. Pacifie Ave., Re- 
dondo Beach, Calif. 

e $19 oF juiry card 


Analog-to-Digital Converter. New 
14-page booklet describes and _ illus- 
trates maker’s “Reacon” high-speed 
analog-to-digital converter.—J. B. 
Rea Co., 1723 Cloverfield Blvd., Santa 
Monica, Calif. 

¢ 520 n ing . rd 


Analog Computer. New 2-page bro- 
chure describes maker’s “Model MK” 
electronic analog computing instru- 
ment for applications requiring up 
to 4 operational amplifiers.—George 
A. Philbrick Researches, Inc., 230 
Congress St., Boston, Mass. 

e §21 or juiry card 


Analog Computers. New 14-page 
catalog describes and illustrates ma- 
ker’s new “C-301” and “C-302” port- 
able desk-top electronic analog com- 
puters.—Reeves Instrument Corp., 215 
East 91 St., New York, N. Y. 

rcle $22 on inquiry 


a 


TIMING, COUNTING 


Electric Counters. New 2-page illus- 
trated Bulletin 502 describes “Model 
SP” predetermined electric counter 
impulse-actuated to close or open 
switch at preset count (1 to 99,999). 

Durant Mfg. Co., 1929 N. Buffum 
St., Milwaukee, Wis. 

Circle §23 on inquiry card 


Repeat Cycle Timer. New 2-page 
Bulletin 353 describes and illustrates 
maker’s “Model 2” and “Model 3” re- 
peat cycle timers for intervals from 
0.01 to 900 seconds.—G. C. Wilson & 
Co., 1950 Eighth Ave., Huntington, 
W. Va. 

e $24 on inquiry card 


Timers in Automation. New 12-page 
booklet describes reset and repeating- 
cycle type timers for use in machines 
for automatic handling, machining, or 
processing.—Eagle Signal Corp., Mo- 
line, Ill. 

e $25 on inquiry card 


Timers, Thermometers. New 2-page 
brochure describes and _ illustrates 


maker's line of testing instruments, 
including timers, thermometers, pres- 
sure gages and soundscopes, designed 
particularly for service men.—-Marsh 
Instrument Co., Skokie, III. 

e 526 on inquiry card. 


Down-time Recorders. New 8-page 
brochure describes and _ illustrates 
maker’s full line of recorders for in- 
dustrial down-time and motion studies. 
Includes mechanical and electrical 
models.—The Service Recorder Co. 
1375 Euclid Ave., Cleveland, Ohio. 

rcle §27 on ir ard 


, 


GAGING, INSPECTION 


Surface Roughness. New 8-page il- 
lustrated bulletin describes in-plant 
demonstration service on maker’s 
“Profilometer” for measuring surface 
roughness. Tells how to arrange for 
demonstration.—Micrometrical Mfg. 
Co., 345 S. Main St., Ann Arbor, Mich. 

rcle $28 on inquiry card 


Testing Machines. New 4-page Bul- 
letin 4213 describes maker’s universal 
testing machines of 20,000- and 60,- 
000-lb. capacity.—Baldwin-Lima-Ham- 
ilton Corp., Phila. 42, Pa. 

€ $29 on inquiry card 


Gage Blocks. New 2-page brochure 
illustrates and describes maker’s “U]- 
tra-chex” gage blocks, angle plates, 
measuring iron, and other teol-room 
equipment.—George Scherr Co., Inc., 
200 Lafayette St., New York, N. Y. 

e $30 on inquiry 


Comparator. New 2-page Bulletin 
191-53 describes maker’s “M1233” co- 
ordinate comparator for measurement 
and evaluation of photographic plates, 
and for linear and coordinate meas- 
urements of photographic records. 
Gaertner Scientific Corp., 1201 Wright- 
wood Ave., Chicago, Il. 

e 531 on inquiry card 


ard 


Optical Comparator. New 12-page 
brochure presents maker’s “Model R- 
300” optical comparator.—Portman 
Instrument Co., Town Dock Rd., New 
Rochelle, N. Y. 

rc!e $32 on inquiry card 


Optical Comparator. New 2-page 
bulletin illustrates and describes 
maker’s new optical comparator de- 
signed for mass production inspection. 

Tecna Products Co., 15 Whitehall] 
St., New York, N. Y. 


e $33 on inquiry card 





RACK MOUNTING MODELS 
105-125 V. 60C INPUT 


VALUE FROM 0.2 TO 50 M.A. D.C. 


AS LOAD VOLTAGE VARIES BETWEEN 
0-150 V. MODEL IA-R IS CONSTANT 


IMMEDIATE DELIVERY 


0.2-100 M.A. RANGE $13 MORE 
Other models to specifications 





OUTPUT CURRENT MAY BE SET AT ANY 


WITHIN 1%, MODEL 1B-R WITHIN 0.1%. 


MODEL 1A-R $149—MODEL 1B-R $245 


ELECTRONICALLY REGULATED 
D.C. CONSTANT CURRENT 
POWER SUPPLIES 


OUTPUT CURRENT IS HELD 
CONSTANT AS LOAD VARIES 





OTHER MODELS AVAILABLE 
WRITE DEPT. 103 FOR LITERATURE 
ASSOCIATED SPECIALTIES CO. 

1751 MAIN STREET 

OREFIELD, PENNSYLVANIA 





For more 
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Interferometer. New 6-page_ bro- 
chure describes and illustrates maker’s 
Penn-modified “Twyman-Green” in- 
terferometer for inspection and test- 
ing involving light transmission 
through inhomogenous media or re- 
flectance at surfaces that are not pre- 
cisely plane.—Penn Optical & Instru- 
ment Co., 50 So. San Gabriel Blvd., 
Pasadena, Calif. 

Circle §34 on inquiry card. 


Inspection Magnifier. New 2-page 
bulletin describes and illustrates 
maker’s rectangular illuminated in- 
spection magnifier for examination of 
large parts.—Esco Products, 1428 
Willow Ave., Hoboken, N. J. 

Circle §35 on inquiry card 


RADIOACTIVITY 


Radiation Instruments. New 20-page 
Catalog Form 3017-A presents maker’s 
large line of radiation-measuring 
equipment, including dosimeters, 
health survey, and isotope laboratory 
instruments.—The Victoreen Instru- 
ment Co., 5806 Hough Ave., Cleveland, 


Ohio. 
Circle $36 on inquiry card 


Radioactivity Instruments. New 18- 
page catalog presents maker’s line of 
radioactivity instruments, including 
detecting devices, counter-tube shields, 
and protective handling equipment.— 
El-Tronics, Inc., Fifth and Noble St., 
Phila., Pa. 

Circle $37 on inquiry card 

Industrial Radiography. New 28- 
page illustrated Booklet A-5982 de- 
scribes maker’s full line of x-ray films, 
chemicals, and screens for industrial 
use, Presents characteristic curves, 
technique charts, speed and detail 
data.—E. I. du Pont de Nemours & 
Co., Inc., Wilmington 98, Dela. 

Circle $38 on in 


juiry Card. 


























Isotope Instruments. New 8-page 
bulletin describes and illustrates 
maker’s isotope instruments for trans- 
porting, counting, measurement, stor- 
age, and administration of radioactive 
isotopes.—Isotope Accessories’ Co., 
Box 5458, Phila. 43, Pa. 

Circle 539 on inquiry card 


Radioactivity Survey. New 2-page 
bulletin describes “Royal Scintillator” 
ratemeter for surface and airborne oil 
field surveys.—Precision Radiation In- 
struments, Inc., So. La Brea Ave., 
Los Angeles, Calif. 

Circle §40 on inquiry card 


OPTICS 


Precision Optics. New 15-page bro- 
chure presents facts concerning 
maker’s personnel, history, equipment, 
capabilities and objectives. Designed 
to enable reader to determine prod- 
ucts and services which maker can 
supply._-Wm. I. Mann Co., 116 W. 
Foothill Blvd., Monrovia, Calif. 


Circle 541 on inquiry card 


Optical Instruments. New 12-page 
brochure pictures and describes opti- 
cal comparators, microscopes, spectro- 
scopes, reticles, pen microscopes, and 
tool, camera and instrument accesso- 
ries-——Edmund Scientific Corp., Bar- 
rington 5, N. J. 

Circle $42 on inquiry card 






























Pneumatic 
Weight 
Transmitters 












FOR LINEAR CONVERSION OF WEIGHT INTO 
POUNDS PER SQUARE INCH AIR PRESSURE 


A complete line of weight transmitters in single and multiple dia- 
phragm construction with load capacities up to 23,000 pounds per 
diaphragm. Pneumatic tare balance for any portion of the total load 
on all models. All moving parts are enclosed totally. Complete weigh- 
ing systems designed to your requirements. 


WRITE FOR CATALOG 


JOHN R. MONSELL 
Manufacturing Engineer 


Pitman, N. J. 








For more information circle 195 on inquiry cerd. 





Send for latest 
catalog manual 








Sorry... 
A. W. HAYDON CO. 
can’t help you. 


Only instruction, practice, and patience can 


improve your score! 


But ... if your problem is 


PRECISION TIMING 


you may save time, trouble and money by 
investigating what our timing engineers 
have done for others. Our A.C. and DC. 
achievements may already include the solu- 
tion of your most complex problem. Why 
not find out? 


the 


A\,W-MAYDON 


228 NORTH ELM STREET 
WATERBURY 20, CONNECTICUT 
Design and Manufacture of Electrical Timing Devices 





For more information circle 186 on inquiry cord 


May 1954—Instruments & Automation—Page 811 











TEMPERATURE INDICATORS 


Precision-built indicators provide accurate 
Y iia readings. 


Low-cost protection ... due to large, spe- 
cialized production. 


Wide selection of dial ranges to meet spe- 
cific requirements. 


Choice of stock types available as shown. 
Send for new catalog, describing many ‘ 
thermometer styles. a’ 


. 


THE ELECTRIC AUTO-LITE COMPANY SP moet“ 
INSTRUMENT AND GAUGE DIVISION ¢ seat is boot Yor Seer 


OLEDO 1, OHIO ; 32” dial; evenly 
NEW YORK + CHICAGO © SARNIA, ONTARIO “ calibrated seales. From $16 


2 ea i pd RE % i " aia aiadencasieaceione 


T  . MODEL oe || 
m 
MODEL G3 


a ioe 


od 4 ™ v4 
feats ¥ rs te 


3 it es : ‘eis ies Be sam? 
+ Permanent, pedive | accuracy of aenaae guaranteed 
| by integral construction, 
i * Weldless heat treated Bourdon tube maintains precise 
| calibration. 
% Dial individually engraved with reference to the pressure | 
gradient of its gauge mechanism. 
7 % Patented “External Bleeder’ permits rapid, efficient | 
) evacuation of air or gasses. 
Pressure ranges to 20,000 psi. Sizes: 842", 12” and 16” 
Prices from $151.60 
The high standard of excellence established by Heise 
) qualifies this instrument for the most exacting applications. | 


UBE COMPANY, INC. 
N, CONNECTICUT, U.S.A. 
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NEW LITERATURE 





Dry Duplicating Equipment. New 
6-page brochure describes and illus- 
trates maker’s “Thermo-Fax” line of 
duplicating equipment for correspond- 
ence, records, charts and drawings, 
which uses only thermally-sensitive 
paper—no chemicals, no washing, no 
processing.—Magna-Crest Corp., 736 
Fifth Ave., New York, N. Y. 

Circle §43 on inquiry card 


Surveying Camera. New 28-page 
bulletin is reprint for Dec. 1953 “Pho- 
togrammetric Engineering” by E. L. 
Merritt on principles of design and 
applications of “MM 101” surveying 
camera.—Photogrammetry, Inc., Sil- 
ver Spring, Md. 

Circle 544 on inquiry card. 


Optical, Research Instruments. New 
4-page illustrated brochure presents 
specifications of maker’s line of cus- 
tom-engineered scientific research in- 
struments, ineluding astrophotom- 
eters, goniometers, and apparatus for 
nuclear physics.—L. C. Eichner In- 
struments, 19 Sebago St., Clifton, 


e 545 on inquiry card 


Projection Pointer. New 4-page 
booklet presents description and ap- 
plications of maker’s electric projec- 
tion pointer.—Ednalite Optical Co., 
220 N. Water St., Peekskill, N. Y. 

Circle 546 on inquiry card 


Dry Duplicator. New 4-page Bulle- 
tin TF-HOW (1035) describes and il- 
lustrates maker’s dry photo-copying 
process.—Thermo-Fax Div., Minnesota 
Mining & Mfg. Co., St. Paul 6, Minn. 

e §47 on inquiry card 


MAGNETICS 


“Vibralloy.”. New 4-pags bulletin 
presents information about ‘“Vibral- 
loy,” ferromagnetic alloy of moly- 
bdenum, nickel, and iron with con- 
trollable modulus of elasticity.—Ar- 
nold Engineering Co., Marengo, III. 

e 548 rd. 


Permanent Magnets. New Vol. 2 No. 
2 issue of “Applied ceeiee™ pre- 
sents illustrated article on cost-cut- 
ting via products incorporating per- 
manent magnets._-The Indiana Steel 
Products Co., Valparaiso, Ind. 
Circle 549 on inquiry ara 


ELECTRONIC 
INSTRUMENTS 


Test Instruments. New 64-page sec- 
ond edition of Catalog GEC-1016A de- 
scribes and illustrates measuring 
equipment for laboratory and produc- 
tion testing including electric-circuit 
test equipment, high voltage a-c. and 
d-c. testing equipment, magnetic-field 
equipment, force and strain gages, and 
radiation instruments.—General Elec- 
tric Co., Schenectady, N. Y. 

e 550 juiry card 


Test Instruments. New 12-page 
Catalog 5401 describes and illustrates 
maker’s full line of precision labora- 
tory test instruments including Q in- 
dicators, limit bridges, a-c. vacuum 
tube voltmeters, decade capacitors, 





ete.—Freed Transformer Co., 1718 
Weirfield St., Brooklyn, N. Y. 
e 581 on inquiry card. 


Oscilloscopes. New 24-page hand- 
book presents basic characteristics of 
oscilloscope, how it works, and tips on 
general use.—Hickok Electric Instru- 
ment Co., 10519 Dupont Ave., Cleve- 
land, Ohio. 

Circle §52 on inquiry card 


Resistance Meter. New 4-page bro- 
chure describes and illustrates maker’s 
new “Model C6” resistance meter with 
ranges to 10 million megohms., 
Southwestern Industrial Electronics 
Co., 2831 Post Oak Rd., P. O. Box 
13058, Houston 19, Tex. 

e $53 on 


Pulse Measurements. New 24-page 
issue of “The Oscillographer” (Vol. 
14, No. 3) features article on “Tech- 
niques in Pulse Measurements.”—Al- 
len B. DuMont Laboratories, Inc., 760 
Bloomfield Ave., Clifton, N. J. 

Circle $54 on inquiry card 


Pulse Instruments. New 4-page Bul- 
letin 1-53 illustrates and describes 
maker’s line of multi-purpose pulse 
instruments. Includes time delay and 
gate generators and pulse generators. 

Electro-Pulse, Inc., 11811 Major 
St., Culver City, Calif. 

Circle 555 on inquiry card 


Frequency Meter. New 2-page Bul- 
letin 5570 presents maker’s new “Mod- 
el 5570” frequency meter, capable of 
measuring and indicating in digital 
form frequencies from 0 to 42 Me. 
Beckman Instruments Ine., 2200 
Wright Ave., Richmond, Calif. 

Circle $56 on inquiry card 


Portable Wattmeters. New 8-page 
issue of “Weston Engineering Notes” 
(Vol. 9 No. 1) features article on 
maker’s “Model 905” a-c., d-c. portable 
wattmeters.—Weston Electrical In- 
strument Corp., 614 Frelinghuysen 
Ave., Newark, N. J. 

Circle 557 on inquiry card 


Universal Test Set. New 8-page is- 
sue of “Electrical Measurements” 
(Vol. 21, No. 1) describes and illus- 
trates maker’s universal measuring 
test set for d-c. measurement of volt- 
age and current to accuracy of 0.5 
percent, and with over 200 separate 
ranges.—Sensitive Research Instru- 
ment Corp., Mount Vernon, N. Y. 

Circle $58 on inquiry card. 


Angle Meter, Phase Meter. New 4- 
page “TIC Laboratory Report No. 9” 
features applications of “Type 310-A” 
phase meter. Includes representative 
experiments, and suggests methods of 
use for certain instruments to sim- 
plify common electrical measurements. 
—Technology Instrument Corp., 531 
Main St., Acton, Mass. 

Circle $59 on inquiry card 


Vacuum-tube Electrometers. New 8- 
page catalog describes and illustrates 
maker’s vacuum-tube_ electrometers 
for high-impedance measurements; 
also electrometer voltage dividers, 
electrometer shunt, and test voltage 
supply.—Keithley Instruments, 3868 
Carnegie Ave., Cleveland, Ohio. 

Zircle $60 or nguiry card 





tin presents maker’s instantaneous 
broad-band direct-reading SWR indi- 
cators, which cover frequencies from 
400 to 1350 Me.—Airborne Instru- 
ments Laboratory, Inc., Mineola, L.L., 


aN. 


e 561 on inquiry wa 


Plug-in Circuits. New illustrated 12- 
page Catalog C-3 describes packaged 
plug-in units for various basic cir- 
cuits; includes diagrams.—Electronic 
Engineering Co. of Calif., 180 S. Al- 
varado St., Los Angeles, Calif. 

Circle $62 on inquiry card 


Electronic Kits. New 8-page Spring 
Flyer illustrates and describes “Heath- 
kit” oscilloscope, voltmeter, bridges, 


battery eliminators, and other elec- | 


tronic equipment kits.—Heath Co., 
Benton Harbor, Mich. 
Circle 563 


POWER SUPPLIES 


Regulated Power Supplies. New 32 
page Catalog 254 presents principles, 
specifications, and pictures of a-c. volt- 
age regulators, regulated d-c. sources 
and “B-supplies,” frequency (60 to 400 
cps.) changers, inverters, and ‘Noba- 
tron” high-current regulated d-c. 
sources.——Sorensen & Co., Ine., 375 
Fairfield Ave., Stamford, Conn. 

Circle 564 on inquiry card 

Transistorized Power Packs. New 2- 
page bulletin illustrates and describes 
maker’s new transistorized “Trans- 
pac” power packs.—Electronic Re- 
search Associates, Inc., Box 29, Cald- 
well, N. J. 

Circle §65 on inquiry card 


Power Supplies. New &-page cata- 
log describes and illustrates maker’s 
complete line of electronic and elec- 
tromechanical devices, power supplies, 
dry batteries, and telecommunications 
equipment. Also facilities for produc- 
tion of electronic and electromechani- 
cal devices.—-Allied International Inc., 
230 Park Ave., New York, N. Y 

C rcie 566 af nquiry fa 


DC Laboratory Standard. New 4- 
page brochure describes maker’s new 
“Model BS” self-checking direct-cur- 
rent laboratory standard volt-amp- 
milliammeter, which 
accuracy of 0.05 percent.—Sensitive 
Research Instrument Corp., Mt. Ver- 
non, N. Y. 

Circle 567 on inquiry card 


Modular Electronics. New 6-page 
folder illustrates and describes maker’s 
“Reliacube,” a compact electronic 
package element featuring new modu- 
lar design. —Sanders Associates, Inc., 
Nashua, N. H. 

Circle 568 on inauiry card. 


Electronic Test Equipment. New 4- 
page illustrated brochure presents 


distributor’s electronic and sound, 


equipment, including connectors, hy- 
drogen thyratron tubes, switches. 
Hudson Radio and Television Corp., 
48 West 48 St., New York, N. Y. 

e $69 on inguiry card 


4-channel Cathode Follower. New 
illustrated 2-page brochure gives 
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SWR Indicator. New 4-page bulle- | 


measures with | 










































































e 
The SIE R-1 Voltmeter is the only instrument 
of its kind especially designed as a precise 
laboratory meter for measuring AC and DC 
voltages from .0001 to 1,000 volts. It incor- 
porates a stable direct-coupled oscilloscope 
pre-amplifier, a wide-range ohmmeter, a 
standard cell for calibrating and the SIE 
“Distended DC Scales” for measuring small 
changes in large voltages with an accuracy 
of .01 percent. In circuit analysis, design and 
development, this voltmeter replaces instru- 
ments whose total cost is many times as 
much. Covering the frequency range from 
DC to 100 ke, it finds application in audio, 
ultrasonics, geophysics, servo - mechanisms, 
computers, vibration analysis and general 
instrumentation. Price f.0.b. Houston: Com- 
plete with line cord, test leads and instruction 
manual . . . $620.00. Specify bench or rack- 
mounted model. 


Write today for descriptive literature. 


SOUTHWESTERN INDUSTRIAL 
ELECTRONICS COMPANY 


2831 POST OAK ROAD 
HOUSTON 19, TEXAS 
ration e 189 on inquiry 






























ard 






Giannini high pressure transmitters 
accurately translate pressure into 
proportional electrical signals of 
relatively high power, and require 

little or no amplification, 


How, 


MODEL 46129 


These high pressure transmitters in- 
corporate a unique direct coupling 
arrangement between bourdon tube 
and potentiometer element which ob- 
tains movement amplification without 
the use of gearing or linkage, thus 
giving high sensitivity, repeatability, 
and low hysteresis. 

Ranges from 6-100 psi. to 0-6500 
psi., (abs., diff., gage). Instruments 
are available for operation under 
either normal or extreme conditions 
of vibration and acceleration or for 
corrosive media. 

Other models also available for low 
pressure and high altitude applica- 
tions. Write for complete engineering 
information 


MODEL 46139 


G. M. GIANNINI & Co., INC. 
AIRBORNE 
PASADENA 1, CALIFORNIA 


INSTRUMENT DIVISION 


For more information circle 160 on inquiry card 


Page 814-—Instruments & Automation 


97> 


Vol. 2 


NEW LITERATURE 





specifications of maker’s “Model TG- 
1” 4-channel cathode-follower for in- 
strumentation.—G. W. Associates, 
P.O. Box 2263, El Segundo, Calif. 

e $70 on inquiry card 


Airborne Electronic Equipment. 
New 6-page brochure pictures and de- 
scribes voltage “Sensitometer” for 
monitoring voltage-sensitive equip- 
ment, “Pulsitometer” for monitoring 
malfunction, “Intervalometer” for se- 
quence control, and other aircraft- 
rocket-missile devices.—Electronic 
Specialty Co., 3456 Glendale Blvd., Los 
Angeles, Calif. 

cle $71 on inquiry card 


Electrical Test Equipment. New 20- 
page Catalog 19B presents megohm 
meters, voltage testers, bridges, resist- 
ance decades, noise tester, ete.—Indus- 
trial Instruments, Inc., 89 Commerce 
Rd., Cedar Grove, N. J. 

e §72 on inquiry card 


VTVM. New 4-page brochure pre- 
sents features of “MV-17C” d-c. VTVM 
with ranges from 1 mv. to 1000 v.; 
“MV-15C” millivoltmeter with ranges 
from 10 uv. to 1 v.; and “MV-11B” 
micro-microammeter with ranges from 
165 uua. to 1 ma.—Millivac Instru- 
ment Corp., P. O. Box 997, Schenec- 
tady, N. Y 

e $73 on inquiry card 


Digitester, Digitohm. New 2-page 
bulletin presents maker’s “Digitester 
Type 48A” which measures resistance, 
voltage, and current with laboratory 
standard accuracy and supplies direct- 
reading digital output. Also describes 
Digitohm “Type 47A” for resistance 
measurement.—Telecomputing Corpo- 
ration, 133 E. Santa Anita Ave., Bur- 
bank, Calif. 

e 574 ard 

Q Standard. New 2-page brochure 
illustrates and describes maker’s new 
“Type 513-A” Q standard which pro- 
vides an accurately known Q and re- 
actance for precise measurements.- 
Boonton Radio Corp., Boonton, N. J. 

rcle $7§ on inquiry card 


Impedance Measurement. New 8- 
page Bulletin 777-c presents maker’s 
“Type 1602-B” UHF admittance meter 
for measurement of impedance, ad- 
mittance, and VSWR at frequencies 
between 41 and 1500 Mc.—General 
Radio Co., 275 Massachusetts Ave., 
Cambridge, Mass. 

e 576 r ry card 


Transconductance 
Simulator. New 2-page preliminary 
sheet describes maker’s “Model 
901" transconductance analyzer and 
circuit simulator, a direct reading 
vacuum-tube transconductance meter. 

New London Instrument Co., P. O. 
30x 189, New London, Conn. 

e 577 y card 


Analyzer, Circuit 


spec 


Electrostatic Charge. New 2-page 
illustrated Bulletin 123 describes 
maker’s “Statigun,” a portable instru- 
ment for measuring electrostatic 
charges on surfaces.—Herman H. 
Sticht Co., Inc., 27 Park Place, New 
York, N. Y. 

Circle 578 











High Precision Optica, Compo- 
NENTS Any Size For 
Astronomical and Physical 
Research 
e 
Parabolic, Spherical, Ellipsoidal 
and Plane Mirrors 
6 
Plane Parallel PLAtTEs 
« 

SCHLIEREN SYSTEMS 
° 
Wind Tunnel Optics 
Lenses & Prisms of Glass 
Natural or Synthetic 
CRYSTALS 
e 
Complete Optical and Mechanical 
INSTRUMENTS 
© 
Made to Specifications 
° 
High Vacuum Coating 
° 


John Unertl Optical Co. 


3551-3555 East Street 
Pittsburgh 14, Penna. 





e 161 


on inquiry card. 








HARDNESS 
TESTING... 


done WITH NO MENTAL 
HAZARDS. The SCLERO- 
SCOPE has done it for the 
past 47 years. 


In general use 
for specification 
purposes. Sim- 
ple, sturdy 
Comparatively 
inexpensive. 


a 
Illustrated 


bulletins 


free 


The Shore Instrument 
& Mfg. Co., Inc. 


90-35 Van Wyck Expressway 
Jamaica 35, N. Y. 








n circle 162 















Switches. New 16- 
page Spring Issue catalog describes 
electrical test equipment, timers, 
components, valves, contactors, break- 
ers, and other equipment available 
from—Herbach & Rademan Inc., 1204 
Arch St., Phila., Pa. 
e 579 


Test Equipment, 


Radio Telemetering. New 16-page 
booklet covers “Standard Pulse Width 
Radio Telemetering—New Develop- 
ments and Applications.”—ASCOP, 
P. O. Box 44, Princeton, N. J. 

Circle 580 rd 


FM Signal Generator. New 4-page 
illustrated booklet describes new 
“Model ASG-1” precision FM signal 
generator with range from 20 to 100 
Mc.—A.R.F. Products, Inc., 7627 Lake 
St., River Forest, Il. 

e $81 on inau ad 


DC Supply. New 4-page brochure 
describes and illustrates maker’s new 
“Model PS-503” 5,000-volt d-c. power 
supply.—Servo Corp., of America, 20- 
20 Jericho Turnpike, New Hyde Park, 
ae 

Circle $82 on inquiry card 

DC Power Supplies. New 4-page 
Bulletin MA154_ presents maker’s 
magnetic-amplifier regulated d-c. 
power supplies. Companion 2-page 
Bulletin T354 covers maker’s trans- 
formers, filter chokes, and magnetic 
amplifiers.—Perkin Engineering Corp., 

5 Kansas St., E! Segundo, Calif. 

e 583 n inguify rad 


POTENTIOMETERS 


Potentiometer Handbook. New 207- 
page handbook presents detailed treat- 
ment of nearly all phases of potenti- 
ometer (VDR) theory, design, per- 
formance, and application. Price $2.00. 

Technology Instrument Corp., 531 
Main St., Acton, Mass. 

e 584 of 


Precision Potentiometer. New 14- 
page brochure illustrates and describes 
maker’s five new types of precision 
potentiometers, including sine-cosine, 
10-turn helical, new “Filmpot,” and 
linear pots.—Fairchild Camera and 
Instrument Corp., 225 Park Ave., 
Hicksville, N. Y. 

rcle 585 


Multiturn Potentiometers. New 8- 
page Catalog BED-18 illustrates and 
describes maker’s line of precision 
multiturn “Micropot” potentiometers. 

George W. Borg Corp., 120 S. Main 


St., Janesville, Wis. 
e 586 on ir 
Precision Potentiometers. New 6- 
page issue of “Hetinews” No. 5 fea- 


tures article on Shand & Jurs leve!- 

gage system using precision potenti- 

ometers as pickups.—Helipot Corp., 

916 Meridian Ave., S. Pasadena, Calif. 
e 587 ard 


Translation Potentiometer. New 2- 
page bulletin presents description, 
specifications and diagrams of maker’s 
“Model G” linear translation potenti- 


ometer for instrument service.—Serv- 
onic Instruments, Inc., 1145 S. Fair 
Oaks, Pasadena, Calif. 


e 588 
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@ LIFE—3000 HOURS MINIMUM 
@ CASE SIZE—% x % x2 

@ WEIGHS ONLY 1.6 OUNCES 
e@ HIGH INPUT IMPEDANCE 

The completely new design of this Avion Chopper 


Voltage Regulators * Replaceable Subminiature Amplifier Assemblies © Signal Generators 


AVION 


COR 


NEW ELECTRONIC CHOPPER 


AVION 


all electrical! 
no moving parts! 


100% electronic operation . . 


ages by alternate illumination at line frequency . . 


conductive element in a voltage divider. 
Compact, light, and durable, this unit is 





provides for 
. achieved by modulation of D.C. volt- 
of the photo- 


ideal for conversion of 


D.C. and A.C. in the fields of servomechanisms, computing devices; 
D.C. null measurement circuits, and other electronic control systems. 


Send for complete data on this new Avion product 


OTHER AVION PRODUCTS 


Altitude & Air Speed Control Units © Electronic Invertors © Frequency Converters 
Magnetic Memory Systems © Miniature Plug-in Amplifier Units * Power Supplies 
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SYNCHRO 


® TIMING 
MOTOR 


“Work Horse of the Industry” 


SINCE 1926 


Every SYNCHRON Timing 
Motor must undergo 51 in- 
spections and a grueling final 
test before shipment! Long- 
lasting accuracy and de- 
pendability are built in! 


Invitation to Designers 


If your product requires trouble- 
free synchronous timing motors or 
timing machines, get complete, 
concise engineering data showing 
how easily SYNCHRON Motors may 
be applied to mechanisms now in 
production or in the idea stage. 

Consult HANSEN engineers with- 
Out obligation, 





SYNCHRON Timing 
Motors start instantly, 
pull -. to 8 in. oz. 


at L RPM, operate in 
any position at tem- 
peratures from -40° 
to +140° F. Available 
with gear trains to 
convert any speed. 


ee aD ee A ee Te ' 
HANSEN MANUFACTURING CO., INC., PRINCETON 9, IND 
| Send catalog and engineering data to: 
| Name | 
! Firm 
| Address | 
City Zone State 
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STANDARD 


Direct Reading 
Frequency 
Dial 


Model 80 


Range 
indicator 


Pulse 
Input 


Vernier 
Frequency 
Dial 


The MODEL 60 is completely self-contained, 
with built-in power supply and modulator. 
An extremely stable and accurate insfru- 
ment for laboratory use, production testing 
or servicing. 


Complete data on request 


MEASUREMENTS 


Belted, Bagel, | 





REG. U. S. PAT. OFF. 


HOLDERS 
FOR NUMBERING 


The fastest to operate and most prac- 
tical prin- | 
ciple ever 
devised for 
providing a 
tool to carry 
quickly in 
terchange 
able steel 
stamping 
type for ser 


ial and ran “ . 
dom number 4 
ing. Ss — - 


Available for quick delivery for hand 
or press use. Hercules Steel Type for 
stamping steel and other materials. 
Carried in stock. 


Write for Latest Literature & Prices 


ROMARK 


3-11 MORRELL ST. Y ¥ 


ELIZABETH 4, NEW JERSEY 
"The Original Marking Specialists"’ 








SIGNAL GENERATOR 


Output 
Meter 


Direct Reading 
% Modulation 


Direct Reading 
Carrier Output Dial 
Output Voltage 
0.1 to 100,000 
microvolts 


Modulation Selector 


oe] 4 20) o-Weren, | 
NEW JERSEY 


e 165 on inquiry card 








MERCURY VAPOR METER 


For measuring toxic concentrations 
of mercury vapor 


All Kruger Mercury Vapor Meters feature light 
weight and standards which eliminate stand- 
ardization with mereury vapor. The vapor con- 
centration is ted instant ly on the 
meter. 

There have been many discussions of the toxic 
nature of mercury vapor in the technical litere- 
ture. A bibliography will be sent on request. 





illustrated is Model 23 which has two ranges 
for versatility. The toxic limit for extended 
exposure is full scale on the high sensitivity 
range. Together the ranges provide coverage of 
concentrations from 0.005 to 3.0 mg./cu. m. 
Dimensions of all models are (3°x8'/."x4'/"’. 





Model Feature Range | Weight 


low 
east 0.03 to 3 5 Ibs. 
dual 6.005 = 


0.1 

range | 3 to 3 7 tbs. 
0 
3 


0.0 
0.005 to 
0.03 to 











rite for literature 


HAROLD KRUGER INSTRUMENTS 


P.O. Box 164 San Gabriel, Calif. 
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vformatior rcle 167 on inquiry card. 


NEW LITERATURE 


Low-torque Potentiometers. New 4- 
page brochure describes and illustrates 
maker’s new ultra-low-torque preci- 
sion function potentiometers.—Elec- 
tro-Mec Laboratory, Inc., 21-09 43 
Ave., L. I. C. 1, N. ¥ 

Circle $89 on inquiry card 





Film Potentiometer. New 2-page 
bulletin presents specs of maker’s new 
“Pot-100” film potentiometer with in- 
finite resolution.—Servomechanisms, 
Inc., 316 Washington St., El Segundo, 
Calif. 

Circle $90 on inquiry 


Resistors, Rheostats. New 28-page 
catalog describes maker’s line of wire- 
wound fixed and adjustable vitreous- 
enamel power resistors and power 
rheostats.—P. R. Mallory & Co. Inc., 
Frankfort, Ind. 

Circle 591 


SWITCHES, RELAYS 


Electrostictive Capacitive Relay. 
New 2-page illustrated bulletin is ad- 
vance information on maker’s new 
“Capaswitch” relay that uses electro- 
strictive capacitive element to trans- 
fer contacts, providing an ultrasensi- 
tive (0.5 mw.-sec.) relay of new prin- 
ciple-—Mullenbach Electrical Mfg. 
Co., P. O. Box 15436, 2300 E. 27 St., 
Los Angeles, Calif. 

Cir 592 f 


Circuit Scanner. New 2-page_ bul- 
letin illustrates and describes maker’s 
new “Type 42A” and “Type 42B” cir- 
cuit scanner for multiple channel] 
sampling.—Telecomputing Corp., Bur- 
bank, Calif. 

e §93 on inquiry card. 


Precision Switches. New 36-page 
Catalog 98 describes and _ illustrates 
the maker’s precision snap-action 
switches.—Acro Mfg. Co., Columbus 
16, Ohio. 

e 594 on inquiry card 


Automatic Transfer Switch. New il- 
lustrated Bulletin 502 describes in de- 
tail the factors to look for in selecting 
an automatic transfer switch to trans- 
fer loads from normal power supply 
to emergency supply.—Automatic 
Switch Co., 391 Lakeside Ave., Orange, 


e 595 on ir y card 


Toggle Switches. New 12-page Cata- 
log 73a presents maker’s line of pre- 
cision snap-action toggle assemblies, 
including assemblies that will control 
form 1 to 24 separate electric circuits. 

Micro Switch, Freeport, III. 

Circle $96 on inquiry card 


Miniature Relays. New 4-page bro- 
chure presents line of dynamically and 
statically balanced miniature relays. 

S. H. Couch Co., Ine., North Quincy 
71, Mass. 

( e 597 


TRANSISTORS, TUBES 


Surface barrier Transistor. New 16- 
page booklet presents five papers on 
the surface-barrier transistor, includ- 





ing principles, fabrication, and per- 
formance.—Philco Corp., Phila. 44, 
Pa. 

e 598 on inquiry card 


Transistors. New 2-page Bulletin 
DL-S 407 illustrates and describes 
maker’s line of semiconductor devices, 
including silicon junction diodes, new 
power transistors, phototransistors, 
new junction tetrode transistors and 
point-contact transisters.—Texas In- 
struments Inc., 600 Lemmon Ave., 
Dallas, Tex. 

Circle $99 on 


Power Transistor. New 2-page Bul- 
letin RD53-002 presents characteris- 
tic curves of maker’s “2N57” power 
transistor now available in quantity. 

-~Minneapolis-Honeywell Regulator 
Co., Minneapolis 8, Minn. 

Circle 600 on inquiry card 


HERE’S HOW TO 


.-- SPEED 
PRODUCTION 


..- MODERNIZE YOUR LIQUID 
HANDLING METHODS NOW 


Install Bowser XACTO, the meter that's 
changing chemical processing habits. 
Wherever accurate measurement is es- 
sential to assure product uniformity .. . 
XACTO will do the job. 
XACTOS speed production, too. For 
batching just set them to deliver pre- 
determined quantities . . . and they will 
shut themselves off. For continuous blend- 
ing of two or more liquids use the Xacto 
Blending System. 
Write or call 

for complete information 
BOWSER, INC. 
1367 Creighton Ave., Fort Wayne 2, Indiana 
Sales Offices—ATLANTA * CHICAGO « CLEVE- 


LAND «+ DALLAS « DETROIT + KANSAS CITY 
« LOS ANGELES * NEW YORK « PITTSBURGH 


¢ SAN FRANCISCO « HAMILTON, ONT, 


Tetrode Transistors. New prelimi- 
nary Data Sheet describes experimen- 
tal grown junction tetrode transistors 
for high-frequency oscillators and am- 
plifiers—Germanium Products Corp., 
26 Cornelison Ave., Jersey City, N. J. 

e 601 on inquiry card 





Power, Thyratron Tubes. New 578- 
page loose-leaf catalog is reference- 
record of maker’s complete line of 
power tubes, rectifier tubes, thyra- 
trons, magnetrons, and vacuum ¢a- 
pacitors. Includes specific detail charts, 
illustrations and descriptions. Write 
on company letterhead.—Amperex 
Electronic Corp., 230 Duffy Ave., 
Hicksville, N. Y. 

Circle 602 on inquiry card 


ELECTRONIC 
COMPONENTS 
60-cycle Choppers. New 4-page bul- 
letin describes and illustrates maker’s 
new line of d-c. and a-c. 60-cycle 
choppers for instrument use.—Stevens 
Arnold Inc., 22 Elkins St., South Bos. 
ton 27, Mass. 
e 603 





C 


P-M D-C TACHOMETER-GENERATORS 
for general use... 


performance approaching MIL Specs 

at commercial-spec prices. 
Die-cast aluminum frames and end brackets—shielded ball 
bearings in cast-in stainless-steel inserts—rugged stainless- 
steel shaft — 1|-slot armature and commutator silver- 
graphite brushes — molded barriers on terminal boards — 
speed range 50 to 5000 RPM output voltage at constant 
ambient temperature is lineal with speed + 1%—at constant 
speed, voitage in either direction is the same within +-0.5 V 

flange and flat mounting. Photo shows Frames (top to bot 

tom) L-24, M-24, M-22 


Frame *Output, 


and Volts per 
Type No. 100 RPM 





100-cycle Choppers. New 4-page bul- 
letin and two 2-page inserts describe 
and illustrate maker’s new 400-cycle 
and 60-cycle choppers.—Airpax Prod- 
ucts Co., Middle River, Baltimore 20, 
Md. 
604 


Delay Line. New 2-page bulletin il 
lustrates and describes maker’s dis- 
tributed-constant delay line with de- 
lay of % usec. per ft.—General Elec- 
tric, 1811 LeMoyne Ave., Syracuse, 
i Bs 


Max A-C 
Ripple 
in Output 


Dimensions 
Exclusive 
of Shaft 


**Armature 


Resistance Weight 


M-22-012 
M-24-0121 
L-24-013 


2% x 3% 
2%. x 3% 
2¥2%4 


60 Ohms 
60 Ohms 
145 Ohms 


Circle 605 


Delay Lines. New 2-page bulletin 
presents maker’s new “Helidel” con- 
tinuously variable distributed-constant 
type electromagnetic delay line with 
delays to 0.2 microsecond in incre- 
ments of 0.02 millimicrosecond.—Heli- 
pot Corp., S. Pasadena, Calif. 

Circle 606 on inquiry card 


*With 10,000-Ohm Load. **Neminal Value; Tolerance + 20%, 


tO this unit, only end-bracket has stainless-steel insert. 





A similar line of Comspec P-M, A-C Generators is now under dével 
opment. Other products include A-C and D-C P-M and Constant 
Frequency Drag-Cup Tachometer Generators; Special Motors and 
Generators to MIL and Commercial Specifications. Send complete 
data for a quotation 





Multi-diode Unit. New 2-page bro- 
chure presents specifications and ap- 
plications of maker’s multi-diode plug- 
in unit with banks of 8, 12, or 16 di- 
odes.—Electronic Engineering Co., 180 
S. Alvarado St., Los Angeles, Calif. 

Circle 607 on inquiry card 


INSTRUMENT Morors 





e. ©. GOR 5 ACOSTA STREET ° STAMFORD CONNECTICUT 





e 169 on inquiry card 
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The Foster 50-G2 Pressure 


strainers, When servicing 





Reducing Regulator accu- 

rately holds reduced pressure at a steady 
level — from maximum capacity to tight 
shut-off — regardless of normal variations 
in initial pressure. Extremely sensitive 
throttling action means that there is never 
more than a small, momentary deviation 
from the set point. It is furnished arranged 
for self-contained operation or remote con- 
trol, depending on pressure requirements. 


Foster 50-G2 Valves need less mainte- 
nance because the materials used in their 
construction are resistant to erosion and 
corrosion of severe service conditions and 
they are further protected by internal 


is necessary, it can be 
done without breaking the line, and it is 
made easier by interchangeable parts and 
assemblies. 


High inlet-to-outlet ratio often eliminates 
@ secondary stage vaive in supplying low 
pressure steam for such uses as decerat- 
ing water heaters, tank storage heaters 
and auxiliary exhaust systems, 


Available for initial pressures 25-1500 
P.S.1.; temperatures to - 
950° F.; reduced pressures hs é me 
from 15” Hg. to 600 P.S.1. a wwe 
Sizes Y2” to 12”. = 15 0 
Write for Bulletin G-101, soveorones 


FOSTER ENGINEERING COMPANY 


835 LEHIGH AVENUE 


AUTOMATIC VALVES ¢ SAF 


King 
MANOMETERS 


Every Size-for Every Service 


U-Type Manometers 


® Single Cleanout 

® Single Gland-Packed 
® Double Cleanout 

® Double Gland-Packed 
® High Pressure 


Well-Type Manometers 


® Low Well 
® Raised Well 
® Barometric Reading 


Multi-Tube. Manometers 


® Multi-Well 
© Common-Well 
® Special-Purpose 


FREE LITERATURE gives sizes, construction 


and prices. Write today! And ask for in- 
formative 12-page Manual on Manometers 


KING ENGINEERING PRODUCTS include King- 
Gages — Pressure Transmitters — Sight Feed Bub- 


— Overflow Check Valves — Air Flow 
Snubbers — Moisture Indicators 


KING ENGINEERING CORP. 
: Box 70 ° Ann Arbor, Mich 
e W711 on inquiry 
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UNION, N. J. 


STV VALVES ¢ FLOW TUBES 





PREIS- 
“PANTO 


UTILITY 
ENGRAVER 


Areas at 
2:1 ratio 
—4-5/16" 
sq. 4!/," 
circle 


Areas at 


circle 


A high precision, sturdily con- 
structed, widely adaptable ma- 
chine for engraving ste»! stamps, 
dies, other metals, plastics, fibre, 
wood, etc. 


By simple attachment of additional 
accessories this machine may also 
be used for ELECTRICAL MARK- 
ING and ACID ETCHING. 


Write for NEW Bulletin B-I of the 
complete line and ask for catalog 
UE-3 with price lists. 





*Trade Mark Reg. 


PA 124 U. 8. Pat. of 


H. P. PREIS Engraving Machine Co. 
661 U.S. Highwoy 22 Hillside, N. J. 
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NEW LITERATURE 





Rectifiers. New 4-page issue of “In- 
ternational Rectifier News” features 
article on selenium rectifiers for mag- 
netic amplifiers.—International Recti- 
fier Corp., 1525 East Grand Ave., El] 
Segundo, Calif. 

rcle 608 on inquiry card 


Electronic Components. New 20- 
page Catalog 53-A describes and illus- 
trates maker’s full line of electronic 
components—s witches, plugs, hard- 
ware, etc.—Herman H. Smith, Inc., 
2326 Nostrand Ave., Brooklyn, N. Y. 

Circle 609 on nquiry ra 


Capacitors. New 48-page Catalog 
AC-4 presents description of maker’s 
complete line of capacitors for radio 
and electronic applications. Includes 
electrolytic, paper, plastic, and metal- 
lized paper types; also r-f. filters.— 
Astron Corp., 255 Grant Ave., East 
Newark, N. J. 

Circle 610 on 


Connectors. New 4-page brochure 
describes and illustrates maker’s new 
line of compression-loaded-contact 
miniature connectors.—Circon Com- 
ponent Co., 17544 Raymer St., North- 
ridge, Calif. 

Circle 611 on inqu card 

Connectors. New 2-page brochure 
presents photographs, diagrams and 
specifications of maker’s “Series E-Z 
16” precision connectors with spring- 
loaded release, 12 contacts, plus two 
coaxial contacts.—DeJur-Amsco Corp., 
45-01 Northern Blvd., L. I. C. 1, N. Y. 

e 612 on inquiry card 


Miniature Connectors. New 2-page 
bulletin presents maker’s “Series C- 
20” high-voltage single-contact cable 
and panel connector and “Series FHL” 
subminiature single contact connector. 

DeJur-Amsco Corp., 45-01 Northern 
Blvd., L. I. C., N. Y¥ 

e 613 on inquiry card 

Transformers. New illustrated 32- 
page catalog presents audio, driver, 
power, bias, filament, and other trans- 
formers.—Thermador Electrical Mfg. 
Co., Ine., 5119 District Blvd., Los 
Angeles, Calif. 

rcle 614 


Insulated Chokes. New 4-page Bul- 
letin H-1 presents data on new sizes 
and extended ranges, construction, in- 
sulation, humidity, aging, applications 
and color coding of maker’s line of in- 
sulated chokes.—International Resist- 
ance Co., 401 N. Broad St., Phila., Pa. 

Circle 615 on inquiry card 


Miniature Inductors. New 2-page 
bulletin describes maker’s “Type SL 
2”’ miniature inductors in size ranges 
frem 2.2 to 220 millihenries.—Mico 
Instrument Co., 86 Trowbridge St., 
Cambridge, Mass. 

e 616 


Coils, Toroids, Filters. New 14-page 
Catalog 102-A_ illustrates and de 
scribes maker’s line of coils, toroids 
and filters. Includes standard and 
miniature toroids, coils for higher fre- 
quency applications and sideband and 
communications filters——Burnell & 
Co., Yonkers I . oe 

rele 617 on ing 





Toroids. New 4-page brochure illus- 
trates and describes maker’s line of VA [ 
toroidal coils and components. Includes _ | 


miniature magnetic-amplifier coil and 
high-temperature coils.—Torwico | 
Electronics, Inc., Newark 5, N. J. ~Y Meld alelant-3i-1¢ Test stielale ks 


Circle 618 on inquiry 


= ~~ Dynamic Balancers 
Saturable Reactors, Transformers. / y 
New 6-page Bulletin 54S describes | 


and illustrates maker’s line of trans- 4 Gyro Rate Tables 
formers, saturable reactors, chokes, 

special windings, and electronic de- | 

vices.—The Electran Mfg. Co., 1901 wv Governor Test Stands 
Clybourn Ave., Chicago, III. 


arin Gane eed Y Engine Simulators 


Contacts and Assemblies. New 60- | ; 
page Form 3-11 on electrical contacts | Vv Life Test sSielate ts 
and contact assemblies, features “Con- | 
tact Material Selector Guide” which wh (etel foldtaal-31-33 Agitators 
describes materials, gives applications | 
and advantages.—P. R. Mallory & Co., | 3 
Inc., Contact Div., Indianapolis 6, Ind. Vv Running Torque Testers 
Circle 620 on ina ard 


v Ball Bearing Test Stands 
TUBING | 
Plastic Tubing. New 4-page bulletin | Vv Generator Test Stands 
describes “Cobon” transparent flexible | 
plastic tubing for laboratory, medical, 
industrial, use. Lists sizes, chemical For other variable speed applica- 
resistance data.—Couse & Bolton Co., 
42-46 Lafayette St., Newark 2, N. J. tions to your specific requirements. 
Circle 621 on inquiry card 


Aluminum Conductors. New 20-page 
illustrated booklet, “Research and wos 








Progress in Electrical Conductors,” 3 
includes technical reference material DIV. of ELECTRO DEVICES, Inc 
on aluminum conductors.—Aluminum | , 
Co. of America, 1501 Alcoa Bldg., Paterson. N 
Pittsburgh, Pa. 

Cir e 622 on inquiry ara 


Steel Tubing. New 4-page Bulletin 
151 presents mechanical and physical 
properties, bending, welding and heat 
treatment of maker’s steel pipe and 
tubing.—The Babcock and Wilcox Co., 
Beaver Falls, Pa. 

Circle 623 on inquiry card 


SHOP EQUIPMENT With so many variations of recording 
techniques, TECHNICAL'S engineering 


Tapping Machine. New 4-page Bul- staff has been asked to develop and 


letin T-54 illustrates and describes tact Cr te ras ial” 
maker’s precision, small-hole-tapping a a 


machine, incorporating a number of recording charts. Other situations in 

changes.The Hamilton Tool Co., which standard instruments are 

Ninth St. at Hanover, Hamilton, Ohio. recording under unusual ainsi 

Cte Mn cede as ditions have received the experienced 
attention of this “special” staff. 


Tapping Machine, Armature Winder. Both industry and instrument makers 
New 6-page folder describes and illus- have made use of the wide experience 
trates distributor’s “Froitheim & Ru- offered by Technical. General Motors 
dert” automatic armature-winding Research Laboratory. E. |. DuPont de 
machine and automatic tapping ma- Nemours Company. Inc. and National 
chine.—Rex Rheostat Co., 3 Foxhurst Bureau of Standards and many others 
Rd., Baldwin L. I., N. Y. are “Special” users. 


Write for Technicals bulletin of 
Instrument Vise. New 2-page bulle- “Special” services. 

tin illustrates and describes maker’s 

“Univise” for precision manufacturing 

and general use.—Picco Instruments 

& Controls Corp., 3593 Hayden Ave., < 

Culver City, Calif. i 


‘ =~ o ‘ oy ~F a) 
rcle 626 on inquiry srd , 7 . i gif 
Bellows. New 16-page Catalog 140 agar ’ ei 
covers design, applications and specifi- [ CKARTS INCORPORATED af 


cations for “Flexon” bellows of stain- 
ce Rig: Toone og resmmglt =~ Ese 188 VAN RENSSELAER ST. BUFFALO 10, N. Y. 
metals.—Flexonics Corp., 1337 South 
Third Ave., Maywood, III. Nationally Represented by TECHNICAL SALES CORPORATION, 16599 Meyers Road 
rcle 627 on inquiry card Detroit 35, Michigan 
f nformation circle 1974 on 
May 1954—Instruments & Automation— Page 819 
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Yes, in a way, a second helping— 
for we are trying to express the 
factors which have helped raise the 
AMERICAN PHENOLIC CORPORATION 
by its boot straps in a little over 
twenty years. In the early thirties 
AMPHENOL was just another strug- 
gling industrial infant in one small 
factory and our main concern then 
was radio sockets. Today there are 
five modern plants producing over 
11,000 cataloged products ranging 
all the way from AN connectors to 
television antennas. 

“A little more of everything”— 
we think a little more courage, a 
little more imagination, a little 
more faith have been responsible 
for the growth of AMPHENOL during 
the last two decades. And we look 
forward to the same “little more” 
qualities, a second helping of the 
same, to keep AMPHENOL a vital 
member of the electronics industry 
for many, many years to come. 


For more information cir« 


Page 820—Instruments & Automation—Vol, 27 
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Jewel Bearings. New 4-page bro- 
chure presents description and dia- 
grams of maker’s synthetic sapphire 
or ruby jewel bearings.—Swiss Ameri- 
can Jewel Bearing Co., 32-30 58th St., 
Woodside 2, L. I., N. Y 

Circle 628 on inquiry card 


Gaskets. New 8-page Bulletin TG- 
953 presents maker’s “Chemiseal” gas- 


| kets and accessories for chemical-re- 
| sistant piping and equipment.—United 
| States Gasket Co., Camden 1, N. J. 

} 


Circle 629 on inquiry card 
Teflon Packing. New 14-page illus- 
trated catalog presents maker’s pack- 
ing, gaskets, and tape.—Flexrock Co., 


Circle 630 on inquiry card 


Riveting, Drilling. New 48-page 
catalog presents maker’s high-speed 
riveting, drilling, staking and wire- 


| striping machines.—The High Speed 


Hammer Co., Inc., 313 Norton St., 


| Rochester, N. Y. 


Circle 631 on inquiry card. 


Mechanical Differential. New 2-page 
bulletin presents features, speeds and 

| specifications of maker’s miniature 
mechanical differential—Ford Instru- 
| ment Co., 31-10 Thomson Ave., L. I. C. 
Ln. i: 


Circle 632 on inquiry card. 


Miniature Clutches. New 4-page 


| Catalog B-54 presents clutches which 
| permit drive in one direction with free- 


wheeling action in opposite direction. 
~Miniclutch Co., 379 Morse St., Ham- 
den, Conn. 
Circle 633 on inquiry card. 


Instrument Cabinets. New _ illus- 


| trated 2-page bulletin describes 


maker’s line of “custom styled but 
production priced” instrument cabi- 


| nets.—Elgin Metalformers Corp., 903 


N. Liberty St., Elgin, II. 
Circle 634 on inquiry card. 


“Airbrasive” Unit. New 4-page Bul- 
letin 5307 announces maker’s “Model 


| C” industrial “Airbrasive” unit, which 


provides a mixture of abrasive par- 
ticles in a dry inert gas stream di- 
rected at work through a sintered 
tungsten carbide nozzle, producing 
precision cutting action.—S. S. White 
Dental Mfg., Co., 10 E. 40 St., New 
York, N. Y. 


Circle 635 on inquiry card. 


MATERIALS 


Potting Compound. New 4-page is- 
sue of “Helix News” (Vol. 5 No. 1) 
features article on “Many uses for 
Helix Epoxy Based Compound.”—Carl 
H. Briggs Co., 2255 Barry Ave., West 
Los Angeles, Calif. 

Circle 636 on inquiry card. 


Beryllium Copper Strip. New 8-page 
Bulletin 1 presents data for specify- 
ing beryllium copper precision strip. 
Includes available alloys, conditions, 
and temperatures.—Penn Precision 
Products, Inc., 501 Crescent Ave., 
Reading, Pa. 

Circle 637 on inquiry card. 


Extruded Plastics. New 10-page 
catalog describes and illustrates forms 


| and applications of maker’s line of 
| extruded plastics—Anchor Plastics 


Co., 36-36 36th St., L. I. C. 6, N. Y. 
Circle 638 on inquiry card 
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Bacharach Industrial Instrument Co, _............... 
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When indicating 
change of address, 


kindly note old address. 





{] Check for address change. Show OLO eddress here: 
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Houston Technical Laboratories is a dependable 
source for optical components. HTL maintains an 
exacting quality of workmanship. Further . . . 


prices are competitive and deliveries are prompt. 


HTL optical components custom-made for every need! 


HTL skilled craftsmen are experienced with 
cylindrical, spherical and complex lenses as well as 
flat, cylindrical or spherical mirrors for any optical 
system. Range of sizes includes galvanometer 
mirrors of .0025 inch thickness to 14 inch 


camera lenses. 


‘~ 


HTL exclusive aluminum alloy coating has 


reflectivity in all ranges of the spectrum equivalent 
to that of aluminum. It is highly resistant to 
abrasion and corrosion. HTL is also equipped to 
apply standard or unusual mirror coatings and low 
reflectance lens coatings as specified by our 
customers. 


Write for descriptive literature. 


HOUSTON TECHNICAL LABORATORIES 
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2424 BRANARD e HOUSTON 6, Teka 


For more information circle 176 on inquiry card 





) 
RESSURE DIFFERENTIALS 


THE 


HAMMEL-DAHL 
SEAL*BALANCED 


ANGLE VALVE 


HOLO PLUG... balanced to 
insure accurate positioning and 
optimum stability of operation. 


DAHL SEAL®.. . eliminates leakage 
through the balancing port when 
the plug is seated. 


Nominal Sizes: 1” to 8” 


Body Rating: 150* to 1500# A.S.A. STD. 
Temperature Rating: To 450°F. 


HAMMEL-DAHL COMPANY 
® @-D 173° POST ROAD, (WARWICK) PROVIDENCE 5, 8. 1., U.S. A. ®-D 


SALES OFFICES IN ALL PRINCIPAL CITIES 
MANUFACTURING PLANTS IN WARWICK, R. 1., U. S. A., CANADA, ENGLAND, FRANCE AND HOLLAND 
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